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F o o d  L a b e l i n g : H e a l th  C l a i m s  a n d  
L a b e l  S ta te m a n ts ; U p Id s  a n d  
C a r d i o v a s c u l a r  D i s e a s e  
A G E N C Y : F o o d  a n d  D ru g  A d m i n i s tra ti o n , 
H H S . 
A C T IO N : P r o p o s e d  r u l e . --.-_  - -  
S U M M A R Y : T h e  F o o d  a n d  D ru g  
A d m i n i s tra ti o n  [F D A )  i s  p r o p o s i n g  to  
a u th o r i z e .th e  u s e  o n  fo o d s  a n d  fo o d  
l a b e l i n g  o f h e a l th  c l a i m s  r e l a ti n g  to  th e  
a s s o c i a ti o n  b e tw e e n  r e d u c ti o n  i n  
d i e ta r y  i n ta k e  o f l i p i d s  ( p a rti c u l a r l y  
s a tu r a te d  fa ts  a n d  c h o l e s te r o l ), 
d e c r e a s e d  b l o o d  c h o l e s te r o l , a n d  
d e c r e a s e d  r i s k  o f c a r d i o v a s c u l a r  
d i s e a s e , p a rti c u l a r l y  c o r o n a r y  h e a rt 
d i s e a s e . ‘l ’b e  a g e n c y  r e v i e w e d  th i s  to p i c  
u n d e r  p r o v i s i o n s  o f th e  N u tri ti o n  
L a b e l i n g  a n d  E d u c a ti o n  A c t o f 1 9 9 0 . T h e  
a g e n c y ’s  c o n c l u s i o n  i s  b a s e d  o n  i ts  
r e v i e w  o f th e  a v a i l a b l e  s c i e n ti fi c  
l i te r a tu r e  a n d  o n  i ts  r e v i e w  o f 
c o n c l u s i o n s  a n d  r e c o m m e n d a ti o n s  
p r o v i d e d  b y  th e  F e d e r a l  g o v e r n m e n t a n d  
o th e r  d o c u m e n ts  fro m  r e c o g n i z e d  
s c i e n ti fi c  b o d i e s . T h e  a g e n c y  c o n c l u d e s  
th a t th e  s tre n g th  a n d  c o n s i s te n c y  o f th e  
e x te n s i v e  p u b l i c l y  a v a i l a b l e  s c i e n ti fi c  
e v i d e n c e  s u p p o rts  s u c h  c l a i m s , a n d  th a t 
th e r e  i s  s i g n i fi c a n t s c i e n ti fi c  a g r e e m e n t, 
a m o n g  e x p e rts  q u a l i fi e d  b y  s c i e n ti fi c  
tra i n i n g  a n d  e x p e r i e n c e , to  e v a l u a te  
s u c h  c l a i m s , a b o u t s u c h  s u p p o rt. 
D A T E S : W ri tte n  c o m m e n ts  b y  F e b r u a r y  
2 5 .1 9 9 2 . T h e  a g e n c y  i s  p r o p o s i n g  th a t 
a n y  fi n a l  r u l e  th a t m a y  i s s u e  b a s e d  u p o n  
th i s  p r o p o s a l  b e c o m e  e ffe c ti v e  6  m o n th s  
fo l l o w i n g  i ts  p u b l i c a ti o n  i n  a c c o r d a n c e  
w i th  r e q u i r e m e n ts  o f th e  N u tri ti o n  
L a b e l i r i g  a n d  E d u c a ti o n  A c t o f 1 9 6 0 . 
A D D R E S S E S : W ri tte n  c o m m e n ts  to  th e  
D o c k e ts  M a n a g e m e n t B r a n c h  (H F A -  
3 0 5 1 , F o o d  a n d  D ru g  A d m i n i s tra ti o n , rm . 
l - 2 3 ,1 2 4 2 0  P a r k i a w n  D r., R o c k v i l l e . M D  
2 0 8 5 7 . 

F O R  F U R T H E R  IN F O R M A T tO N  C O N T A C T : 
P a d d y  W i e s e n fe l d , C e n te r  fo r  F o o d  
S a fe ty  a n d  A p p l i e d  N u tri ti o n  (H F F - 2 6 6 ). 
F o o d  a n d  D ru g  A d m i n i s tra ti o n , 2 0 0  C  S t. 
S W ., W a s h i n g to n , D C  2 0 2 0 4 , Z O Z -2 4 5  
1 4 9 2 . 
S U P P L E M E N T A R Y  IN F O R M A T IO N : 

1 . B a c k g r o u n d  

O n  N o v e m b e r  & X & ~ O , th e  P r e s i d e n t 
s i g n e d  i n to  l a w  th e  N u tri ti o n  L a b e l i n g  
a n d  E d u c a ti o n  A c t o f 1 9 % ) ( P u b . L . IO G  
5 3 5 )  (th e  1 9 9 0  a m e n d m e n ts ), w h i c h  

a m e n d e d  th e  F e d e r a l  F o o d , D ru g . a n d  
C o s m e ti c  A c t (th e  a c t). T h e  1 9 9 0  
a m e n d m e n ts , i n  p a rt, a u th o r i z e  th e  
S e c r e ta r y  o f H e a l th  a n d  H u m a n  S e r v i c e s  
(th e  S e c r e ta r y )  to  i s s u e  r e g u l a ti o n s  
a u th o r i z i n g  n u tri e n t c o n te n t a n d  h e a l th  
c l a i m s  o n  th e  l a b e l  o r  l a b e l i n g  o f fo o d s . 
W i th  r e s p e c t to  h e a l th  c l a i m s , th e  n e w  
p r o v i s i o n s  p r o v i d e  th a t a  p r o d u c t i s  
m i s b r a n d e d  i f i t b e a r s  a  c l a i m  th a t 
c h a r a c te r i z e s  th e  r e l a ti o n s h i p  o f a  
n u tri e n t to  a  d i s e a s e  o r  h e a l th - r e l a te d  
c o n d i ti o n , u n l e s s  th e  c l a i m  i s  m a d e  i n  
a c c o r d a n c e  w i th  th e  p r o c e d u r e s  a n d  
s ta n d a r d s  e s ta b l i s h e d  u n d e r  th e  a c t ( 2 1  
U .S .C . 3 4 3 ( r ) ( l ) (B) ) .  

P u b l i s h e d  e l s e w h e r e  i n  th i s  i s s u e  o f 
th e  F e d e r a l  R e g i s te r  i s  a  p r o p o s e d  
r u l e m a k i n g  to  e s ta b l i s h  g e n e r a ! 
r e q u i r e m e n ts  p e rta i n i n g  to  th e  u s e  o n  
fo o d  l a b e l s  a n d  i n  l a b e l i n g  o f h e a l th  
c l a i m s  th a t c h a r a c te r i z e  th e  r e l a ti o n s h i p  
o f n u tri e n ts . i n c l u d i n g  v i ta m i n s  a n d  
m i n e r a l s , h e r b s , o r  o th e r  n u tri ti o n a l  
s u b s ta n c e s  ( r e fe r r e d  to  g e n e r a l l y  a s  
“ s u b s ta n c e s ”), to  a  d i s e a s e  o r  h e a l th -  
r e l a te d  c o n d i ti o n  ( p r o p o s e d  i n  “G e n e r a l  
P r i n c i p l e s  fo r  H e a l th  C l a i m s ”). In  th e  
p r o p o s a l  o n  g e n e r a l  r e q u i r e m e n ts  fo r  
h e a l th  c l a i m s , F D A , fo l l o w i n g -th e  
p r o v i s i o n s  o f th e  1 9 % ) a m e n d m e n ts , h a s  
te n ta ti v e l y  d e te rm i n e d  th a t fo r  fo o d s  
th a t q u a l i fy  fo r  c l a i m s , s u c h  c l a i m s  
w o u l d  o n l y  b e  j u s ti fi e d  fo r  s u b s ta n c e s  i n  
d i e ta r y  s u p p l e m e n ts  a s  w e l l  a s  i n  
c o n v e n ti o n a i  fo o d s  i f th e  a g e n c y  
d e te rm i n e s  b a s e d  o n  th e  to ta l i ty  o f th e  
p u b l i c l y  a v a i l a b l e  s c i e n ti fi c  e v i d e n c e  
( i n c l u d i n g  e v i d e n c e  fro m  w e l l - d e s i g n e d  
s tu d i e s  c o n d u c te d  i n  a  m a n n e r  w h i c h  i s  
c o n s i s te n t w i th  g e n e r a l l y  r e c o g n i z e d  
s c i e n ti fi c  p r o c e d u r e s  a n d  p r i n c i p l e s )  
th a t th e r e  i s  s i g n i fi c a n t s c i e n ti fi c  
a g r e e m e n t, a m o n g  e x p e rts  q u a l i fi e d  b y  
s c i e n ti fi c  tra i n i n g  a n d  e x p e r i e n c e  to  
e v a l u a te  s u c h  c l a i m s . th a t th e  c l a i m  i s  
s u p p o rte d  b y  s u c h  e v i d e n c e . 

‘T h e  X X X I a m e n d m e n ts  a l s o  r e q u i r e  
( s e c ti o n  J ( b ) ( l ) (A ) ( i i ), ( b ) ( l ) (A ) ( v i ). a n d  
( b ) ( l ) (A ) ( x )  th a t w i th i n  1 2  m o n th s  o f 
th e i r  e n a c tm e n t, th e  S e c r e ta r y  s h a l l  
i s s u e  p r o p o s e d  r e g u l a ti o n s  to  i m p l e m e n t 
s e c ti o n  4 0 3 [r) o f th e  a c t, a n d  th a t s u c h  
r e g u l a ti o n s  s h a l l  d e te rm i n e , a m o n g  o th e r  
th i n g s , w h e th e r  c l a i m s  r e s p e c ti n g  IO  
to p i c  u r e a s , i n c l u d i n g  l i p i d s  a n d  
c a r d i o v a s c u l a r  d i s e a s e , m e e t th e  
r e q u i r e m e n ts  o f th e  a c t. i n  th i s  
d o c u m e n t, th e  a g e n c y  w i l l  c o n s i d e r  
w h e th e r  a  c l a i m  o n  fo o d  o r  fo o d  
p r o d u c ts , i n c l u d i n g  c o n v e n ti o n a l  fo o d s  
a n d  d i e ta r y  s u p p l e m e n ts , o n  th e  
r e l a ti o n s h i p  b e tw e e n  l i p i d s  a n d  
c a r d i o v a s c u l a r  d i s e a s e  w o u l d  b e  
j u s ti fi e d  u n d e r  th e  s ta n d a r d  p r o p o s e d  i n  
“ P o o d  L a b e l i n g : G e n e r a l  R e q u i r e m e n ts  
fo r  H e a l th  C l a i m s  fo r  F o o d .” 

B . P u b l i c  H e a l th  A s p e c ts : B a s i s  fo r  
C o n s i d e r i n g  a  H e a l th  C l & n  R e l a ti n g  
L i p i d s  a n d  C a r d i o v a s c u l a r  D i s e a s e  
1 . C a r d i o v a s c u l a r  D i s e a s e  

T h e  s p e c i fi c  d i s e a s e  o r  h e a l th  r e l a te d  
c o n d i ti o n  i d e n ti fi e d  i n  th e  1 9 9 0  
a m e n d m e n ts  i s  c a r d i o v a s c u l a r  d i s e a s e , 
d i s e a s e s  o f th e  h e a rt a n d  b l o o d  v e s s e k  
C a r d i o v a s c u l a r  d i s e a s e  i s  a  m a j o r  p u b l i c  
h e a l th  p r o b l e m  i n  th e  U n i te d  S ta te s . 
C o r o n a r y  h e a rt d i s e a s e  (C H D ) i s  th e  
m o s t c o m m o n , m o s t fre q u e n tl y  r e p o r l e d , 
a n d  m o s t s e r i o u s  fo rm  o f c a r d i o v a s c r r l a r  
d i s e a s e . D e s p i te  th e  d r a m a ti c  d e c l i n e  
o v e r  th e  p a s t 1 5  y e a r s  i n  th e  d e a th  c a b  
fro m  c a r d i o v a s c u l a r  d i s e a s e : 3 5  p e r c e n t 
fo r  a l l  c a r d i o v a s c u l a r  d i s e a s e , 4 0  
p e r c e n t fo r  C H D , a n d  m o r e  th a n  5 0  
p e r c e n t fo r  s tro k e  (R e f. 3 6 ). C H D  a n d  
s tro k e  k i l l  n e a r l y  a s  m a n y  A m e r i c a n s  a s  
a l l  o th e r  d i s e a s e s  c o m b i n e d . 
C a r d i o v a s c u l a r  d i s e a s e , p r i m a r i l y  C H D , 
i s  a l s o  a m o n g  th e  l e a d i n g  c a u s e s  o f 
d i s a b i i i ty . C h a n g e s  i n  l i fe s ty l e s , r i s k  
fa c to r  r e d u c ti o n , a n d  m e d i c a l  
i n te r v e n ti o n  w e r e  m a j o r  c o n tri b u to r s  to  
th i s  d e c l i n e  (R e f. 3 6 ). 

In  o r d e r  to  b e  c o n s i s te n t w i th  th e  
m a g n i tu d e  o f th e  p u b l i c  h e a l th  p r o b Ie m  
a n d  w i th  th e  c o n c l u s i o n s  o f th e  F e d e r a l  
g o v e r n m e n t a n d  o th e r  r e p o rts  fro m  
r e c o g n i z e d  s c i e n ti fi c  b o d i e s , s u c h  a s  th e  
N a ti o n a l  R e s e a r c h  C o u n c i l  (R e f. 2 0 )  a n d  
th e  L i fe  S c i e n c e s  R e s e a r c h  O ffi c e  
( L S R O ) (R e f. 7 8 ), th e  fo c u s  o f th i s  
d o c u m e n t i s  C H D  ra th e r  th a n  th e  
b r o a d e r  p r o b l e m  o f c a r d i o v a s c u l a r  
d i s e a s e . C H D  i s  th e  m o s t c o m m o n . m o s t 
s e r i o u s , a n d  e a r l i e s t fo rm  o f 
c a r d i o v a s c u l a r  d i s e a s e , fre q u e n tl y  
p r o d u c i n g  s y m p to m s  a n d  h e a l th  
p r o b l e m s  i n  m i d d l e - a g e d  a d u l ts  (R e f. 2 0 ). 
D e s p i te  a  d e c l i n i n g  d e a th  r a te  fro m  C H D  
s i n c e  th e  m i d  1 9 6 0 ’s , C H D  s ti l l  a c c o u n ts  
fo r  m o r e  d e a th s  th a n  a n y  o th e r  d i s e a s e  
o r  g r o u p  o f d i s e a s e s  (R e f. 3 5 ). M o r e  th a n  
1 .2 5  m i l l i o n  h e a rt a tta c k s  o c c u r  e a c h  
y e a r  (tw o -th i r d s  o c c u r  i n  m e n ), a n d  
m o r e  th a n  ti o 0 ,0 0 0  p e o p l e  d i e  a s  a  r e s u l t 
(R e f. 3 5 ). In  th e  U n i te d  S ta te s , i t i s  v e r y  
c o m m o n  fo r  s i g n i fi c a n t p a th o g e n e s i s  o f 
C H D  to  o c c u r  w i th o u t e a s i l y  d e te c ta b l e  
s y m p to m s  (R e fs . 3 1  th r o u g h  3 4 ). T h u s , 
th e  to ta l  a ffe c te d  p o p u l a ti o n  i s  
c o n s i d e r a b l y  l a r g e r  th a n  th e  s ta ti s ti c s  o n  
d e a th  a n d  i l l n e s s  w o u l d  i n d i c a te . fn  
a d d i ti o n  to  i ts  i m p a c t o n  th e  n a ti o n ’s  
h e a l th . C H D  c o s ts  th e  U .S . e c o n o m y  
o v e r  $ 5 0  b i l l i o n  a n n u a l l y  (R e f. 3 5 ). 
2 . D i e ta r y  L i p i d s  

F o o d  s o u r c e s  o f d i e ta r y  l i p i d s  
c o m m o n l y  c o n s u m e d  i n  th e  U n i te d  
S ta te s  i n c l u d e  fa ts  a n d  o i l s  ( e .g ., b u tte r. 
m a r g a r i n e . v e g e ta b l e  o i l s , a n d  
s h o rte n i n g s ) *  s a l a d  d r e s s i n g s  m e a ts , 
a n d  w h o l e  d a i r y  p r o d u c ts  a n  )  e g g  y o l k . 
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Digestion of food fats liberates fatty 
acids and other lipid components, 
including cholesterol, that are then 
absorbed for use in the body. 

Fatty acids may be classified by 
length: short-chain (less than 6 carbons), 
medium-chain (6 tc 10 carbons), or long 
chain (12 or more carbons). Fatty acids 
may also be classified as saturated fatty 
acids (lacking double bonds), as 
monounsaturated fatty acids (containing 
one double bond), or as polyunsaturated 
fatty acids (containing two or more 
double bonds). The polyunsaturated 
fatty acids are subdivided into those 
whose first double bond occurs either 
three carbon atoms from the methyl end 
(omega-&fatty acids) or six carbon 
atoms from the methyl end (omega-s- 
fatty acids) of the molecule. Dietary 
lipids and fatty acids are commonly 
referred to as “fat.” e.g., as “total dietary 
fat” and as “saturated fat or saturated 
fatty acid” or “polyunraturated fat or 
polyunsaturated fatty acid.” 

Dietary fats serve several major 
physiological functions. Small amounts 
(1 to 2 percent of total calories) of 
linoleic and linoleic acids, two 
polyunsaturated fatty acids, are 
essential in the diet as precursors of 
other essential lipids. Fats facilitate the 
intestinal absorption of fat-soluble 
vitamins. Cholesterol and other lipids 
are major components of all cell 
membranes. In addition, cholesterol is 
the precursor for synthesis of steroid 
hormones and bile acids. 

Fat is the most concentrated source of 
dietary energy of all the nutrients, 
supplying 9 calories per gram (g) as 
compared to 4 calories per g from either 
carbohydrate or protein. More than one- 
third of the calories consumed by most 
people in the United States are provided 
by fat. In 1963, the estimated average 
intake of total fat ranged from 34 
percent of caloric intake for children 1 to 
5 years of age to 37 percent of calories 
for adults 19 to 50 years of age [Ref. 
107). On average, saturated fat intakes 
were between 13 to 14 percent of 
calories. The major dietary sources of 
both total and saturated fats were dairy 
and meat oroducts and baked goods. 

Dietary’cholesterol is also aType of 
dietary Hpid, but it has different 
chemical and physiological properties 
from fattv acids. Cholesterol is derived 

I 

either from the diet or from synthesis in 
the body. Only about 40 percent of 
ingested cholesterol is absorbed, the 
remaining 60 percent passes out in the 
stool. Average daily intakes of dietary 
cholesterol in the IJnited States are 
estimated to be 304 milligrams (mg) and 
435 mg for women and men, respectively 
(Refs. 20 and 33). 

3. Relationship of Dietary Lipid 
(Saturated Fats and Cholesterol) and 
CHD 

Because of the importance of CHD as 
a public health problem, identification of 
“modifiable” risk factors has received 
considerable research and public health 
policy attention since the early part of 
this century. Fatty streaks and 
cholesterol were identified many years 
ago as prominent components of the 
blood vessel (arterial) lesions whose 
buildup caused a narrowing or blockage 
of the blood flow to the heart (Refs. 20, 
33. and 35). Following these early 
observations, a large body of scientific 
evidence has accumulated on the 
relationship of different types and 
amounts of dietary fats to risk of CHD. 
Based on the weight of the scientific 
evidence now available, virtually all 
recent dietary guidelines for Americans, 
whether from the Federal government or 
from the community of health 
professionals, have noted the high 
intake of dietary fat by the U.S. 
population and also the strong 
association of diets high in fat, 
particularly saturated fat and 
cholesterol, with increased risk of CHD 
(Refs. 20, 29, 31, 32, 33, 34, 35, and 36). 

Many risk factors contribute to 
development of CHD. There is general 
agreement that elevated blood 
cholesterol levels are one of the major 
“modifiable” risk factors in the 
development of CHD (Refs. 31,32,35, 
and 36). Federal government and other 
reviews (Refs. 20,31, and 33 through 36) 
concluded that there is substantial 
epidemiologic and clinical evidence that 
high blood levels of total cholesterol and 
low density lipoprotein cholesterol 
(LDL-cholesterol LDL-C) are a cause of 
atherosclerosis (inadequate circulation 
of blood to the heart due to narrowing of 
the arteries], and represent major 
contributors to CHD (Refs. 20, and 31 
through 36). Factors that decrease total 
blood cholesterol and LDLcholesterol 
will also decrease the risk of CHD. High 

*intakes of saturated fat, and to a lesser 
degree, of dietary cholesterol are 
consistently associated with elevated 
blood cholesterol levels. Thus, it is 
generally accepted that blood total and 
LDL-cholesterol levels are major risk 
factors for CHD. and that dietary factors 
affecting blood cholesterol levels affect 
the risk of CHD (Refs. 20,31. and 33 
through 35). 

FDA has limited this review to those 
aspects of the dietary lipid and 
cardiovascular disease relationship for 
which the strongest scientific evidence 
and agreement already exists This 
limitation was necessary because of the 
extremely large volume of literature 

available on the broader topic. Even 
with the narrow focus on dietary intakes 
of saturated fat and cholesterol, blood 
cholesterol levels, and risk of CHD, the 
volume of available scientific literature 
was large. Moreover, the focus that FDA 
has chosen is most consistent with 
current dietary guidelines for the U.S. 
population. 
C. Regulatory History 
1. Fat, Fatty Acids, and Cholesterol 
Labeling 

The regulatory history of nutrient 
content and descriptive labeling for fat 
and related lipids reflects the changing 
nature of the scientific evidence over the 
years and also the increasing 
acceptance of research results by the 
general scientific community. Early 
emphasis was on dietary cholesterol. 
Later, as more research results became 
available, saturated fats were 
recognized as the primary dietary factor 
related to elevated blood cholesterol 
and to risk of CHD. At one time, it was 
felt that dietary modifications should be 
undertaken only under a physician’s 
care. More recently, dietary 
recommendations for the general 
population have become the norm. 

A detailed history of FDA policies on 
labeling of fat, fatty acids, and 
cholesterol is provided elsewhere in this 
issue of the Federal Register in the 
document on the use of nutrient content 
claims for these nutrients. Because of 
the availability of that history, FDA 
believes that it is not necessary to 
repeat it in detail here. 
2. Health Claims 

For many years, FDA has permitted 
firms to label foods with truthful, 
nonmisleading information about 
nutrient content. In the past, however, 
the agency did not permit firms to 
provide consumers with information in 
the label or labeling concerning how the 
food may be used to affect a disease or 
health-related condition because such 
claims could make the food a drug. A 
complete description of FDA’S 
regulatory history in the area of health 
messages (subsequently. in this 
proposal, the term “health claim” is used 
in place of “health message” for 
consistency with terminology used in 
the 1660 amendments) is published 
elsewhere in this issue of the Federal 
Register, 5 101.14. A brief summary is 
presented here. 

In the Federal Register of March 14. 
1973 (38 FR 6951), FDA promulgated 
regulations that provided. in part, that a 
food shall be deemed to be misbranded 
if its labeling represents, suggests, or 

7 

f 

* 



P 

implies that the food, because of the 
presence or absence of certain dietary 
properties, is adequate or effective in 
the prevention, cure, mitigation, or 
treatment of any disease or symptom 
(see current 21 CFR 101.9(i) (1)). 

In the Federal Register of August 4. 
1987 (52 FR 288431, FDA proposed to 
change its policy to permit the 
appropriate use on food labeling of 
health claims. That document proposed 
to amend nutrition labeling regulations 
in 8 101.9 to permit health claims when 
(I) they are truthful and not misleading: 
(2) they are supported by valid. reliable, 
and publicly available scientific 
evidence derived from well-designed 
and conducted studies consistent with 
generally accepted scientific procedures 
and principles performed and evaluated 
by persons qualified by expertise and 
training in the appropriate disciplines: 
(3) they are consistent with generally 
recognized medical and nutritional 
principles for a sound total dietary 
pattern; and (4) the food bears nutrition 
infomation in accordance with the 
requirements of 8 101.9. There were 
wide differences in opinion &d 
numerous adverse comment4 were 
received in response to thejproposal. 

In the Federal Register of August 8, 
1989 (54 FR 32810), FDA published a 
request for comments on a tide range of 
food labeling issues, including health 
claims. On December 7,lQ89, FDA 
convened a public heari@ in Seattle. 
The topic of health claims was the prime 
focus. 

Based on comments received, FDA 
withdrew the Atigust 1987 proposal and 
published a reproposal in the Federal 
Register of February 13,1996 (55 FR 
5178). The 1990 reproposal proposed to 
more narrowly define appropriate health 
claims. As part of this reproposal, the 
agency stated that six topic areas would 
be evaluated for their appropriateness 
for health claims including lipids and 
cardiovascular disease. 
D. Evidence Considered in Reaching the 
Decision 

The agency has reviewed all relevant 
scientific evidence on saturated fat and 
cholesterol and their relationships to 
blood cholesterol levels (specifically 
total cholesterol and LDL-cholesterol) 
and risk of Cl-ID. The scientific evidence 
reviewed included all conclusions 
reached in: “The Surgeon General’s 
Report on Nutrition and Health” (Ref. 
35): “Nutrition and Your Health: Dietary 
Guidelines for Americans” (Ref. 29): 
“The Lipid Research Clinics Population 
Studies Data Book,” Volume II. “The 
Prevalence Study-Nutrient intake,” 
(Ref. 1491; “Population Strategies for 
Blood Cholesterol Reduction” (Ref. 331; 

“High Blood Cholesterol in Adults, 
Detection, Evaluation, and Treatment” 
(Ref. 31); “Hypertension and High Blood 
Cholesterol, Working Report on 
Management of Patients With” (Ref. 32); 
“The Relationship Between Dietary 
Cholesterol and Blood Cholesterol and 
Human Health and Nutrition” (Ref. 150); 
“Nutrition Monitoring in the United 
States, an Update Report on Nutrition 
Monitoring” (Ref. 30): and “Healthy 
People 2000: National Health Promotion 
and Disease Prevention Objectives” 
(Ref. 36). 

The agency also considered the 
reports of recognized non-U.S. 
Government scientific bodies that bear 
on this topic. FDA reviewed .the 
National Research Council’s (NRC’s) 
“Diet and Health: Implications for 
Reducing Chronic Disease Risk” (Ref. 
20): “Recommended Dietary 
Allowances” (Ref. 136); “Lipids and 
Cardiovascular Disease” (Ref. 78); and 
“Diet, Nutrition, and the Prevention of 
Chronic Diseases” (Ref. 151). 

To ensure that its review of the 
scientific evidence was complete, in the 
Federal Register of March 28,lQQl. FDA 
published a notice (58 FX 12932) 
requesting scientific data and 
information relevant to the 10 specific 
topic areas identified in section 3(b) 
(l)(A) of the 1990 amendments, including 
dietary lipids and cardiovascular 
disease. 

The agency reviewed and considered 
all comnients submitted in response to 
the Federal Register notice in developing 
this document. Furthermore. the agency 
updated the conclusions reached in 
these documents by reviewing all 
human studies that have appeared in the 
literature since the publication of the 
documents listed above and all review 
articles. The agency also considered the 
results of nonhuman primate studies to 
the extent that they clarified human 
studies or suggested possible 
mechanisms of action. 
E. Comments Received in Response to 
FDA Request for Scientific Data and 
information 

In response, to the FDA’s request (56 
J?R 129321, FDA received 23 comments 
from food manufacturers, nutrient or 
dietary supplement manufacturers, 
national organizations of nutritionists 
and public health professionals, trade 
associations of nutrient supplement 
manufacturers, private physicians and 
health foundations, faculty of medical 
schools, and the Government of Canada. 
The comments dealt with the issue of 
lipids and cardiovascular disease as 
well as with the provisions and 
requirements of the 1990 amendments in 
general. FDA reviewed all of the 

documents, including books, abstracts, 
review articles, and scientific articles 
that were submitted. When appropriate, 
FDA included data submitted in 
scientific articles or books in its 
scientific literature review. 

The majority of the comments, with 
one exception, expressed the view that 
the link between dietary fat and 
cholesterol intake and risk for 
cardiovascular disease was very strong. 
Many comments raised issues 
concerning the safety of I 
polyunsaturated fatty adids in foods and 
supplemexits. Comments suggested that 
safety issues related to polyunsaturated 
fatty acids included increased risk of 
cancer an4 coronary thrombosis in 
humans, effects,on immune function, 
and a role in osteoporosis. Comments 
recommended that consumption of foods 
(i.e., those high in salt) that alter other 
risk factors for CHD (i.e., hypertension) 
be included in the risk factor assessment 
of CHD. 

The Director General, Food 
Directorate, Health and Welfare, of 
Canada submitted information on the 
regulatory status of health claims in that 
dowtry which it considered helpful in 
the context of increased harmonization 
of regulations or standards affecting 
trade in specific products. Canadian law 
prohibits health claims on labels or in 
advertising when a nutrient is described 
for treatment, prevention, or cure of 48 
diseases and disorders, including heart 
disease. On the relationship of the 
nutrient to the disease, the Canadian 
document stated: 

l l ’ the evidence linking saturated fatty 
acid intake with elevated blood cholesterol 
and the risk of heart disease is among the 
moat persuasive of all diet-disease 
relationships. ’ ’ l Dietary cholesterol, 
though not as influential in affecting levels of 
blood cholesterol. is not without importance. 

The Director General also stated that 
food label health claims regarding the 
rolo of fats in CHD risk would likely 
result in a food product being classified 
as a drug because the Food and Drug 
Act in Canada prohibits the advertising 
and sale to the general public of a food 
that is represented either by label or in 
advertising as a treatment, preventative, 
or cure for some 46 diseases, disorders, 
or abnormal physical states. Heart 
disease is among the major diseases for 
which such claims are prohibited. 

Comments from national 
organizations of nutritionists and public 
health professionals advised that the 
agency should take a cautious approach 
to the use of health claims on foods and 
supplements with particular attention to 
avenues by which such claims might be 
abused or misinterpreted by the general 
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public. The comments recommended 
that scientific agreement should be the 
cornerstone for the use of health claims 
and that FDA should consider the data 
submitted in the context of meeting 
dietary requirements through intake of 
food. The comments asserted that only 
about 23 percent-of the population may 
be responsive to reduction in dietary 
cholesterol and saturated fat, and thus 
the majority of the population at risk of 
cardiovascular disease may require 
medical advice and guidance and may 
need medication or a combination of 
medication and diet to achieve 
satisfactory lowering of serum 

)_ cholesterol. - 
One comment recommended use of a 

formula that would indicate the 
cholesterol and saturated fat 
concentration in food. The term 
“cholesterol-saturated fat index” (CSI) 
was suggested. A low CSI index would 
indicate a low saturated fatty acid and 
cholesterol content. The use of such an 
index in planning low fat diets or in 
identifying potentially atherogenic foods 
was suggested. Comments from food 
manufacturer5 identified a number of 
modifiable risk factor5 for 
cardiovascular disease including dietary 
intake of saturated fat and cholesterol, 
sodium, fiber, and antioxidant vitamins. 
The manufacturer5 noted that both 
lifestyle and diet can have significant 
impact5 on the risk of cardiovascular 
disease. One manufacturer submitted 
model health claims and examples of 
labeling. Another manufacturer 
suggested that the agency identify 
threshold levels of fats (saturated fatty 
acids, monounsaturated fatty acids, 
polyunsaturated fatty acids, total fat], 
and threshold levels of other dietary 
nutrients in relationship to fats. The 
comments expressed concern that 
deficiencies might be produced by 
significantly decreased fat intake. A 
manufacturer noted that a low fat food 
should contain the usual levels of ali 
other important nutrients commonly 
found in that food. A manufacturer 
commented that low fat foods 
containing high concentrations of salt 
and sugar may lead to increased risk of 
cardiovascular disease by increasing 
hypertension and obesity, respectively. 

One manufacturer expressed concern 
about varying nutrient densities of foods 
and how best to express nutrient 
content of foods. One food manufacturer 
suggested a need for further research in 
the area of trans fatty,acids and serum 
cholesterol levels. 

An association of medical 
professionals provided a number of 
references that suggest serum 
cholesterol goal5 for patient5 with 

noninsulin-dependent diabetes mellitus 
and patients with hyperlipidemia. 

Trade organizations of supplement 
manufacturer5 provided a number of 
comments on the value and safety of 
dietary supplements and suggested 
categories under which health claims on 
dietary suppiements might be classified. 
Comments also expressed concern 
about the amount of saturated fatty 
acids and total fat contained in the 2,359 
calories per day reference diet proposed 
by FDA as the basis for nutrition 
labeling for the general food supply. The 
comments stated that this level of 
calories may represent excess calories, 
saturated fat, and total fat for a 
significant proportion of the population 
(i.e., women). 

Comments from professional medical 
associations and members of university 
medical faculties suggested that the 
emphasis of health claims regarding fat 
and cardiovascular disease should be on 
reduction of both saturated fatty acids 
and total fat, and that complex 
carbohydrates are recommended as the 
major replacement for calorie5 from fat. 

Comment5 were submitted regarding 
definitions for saturated fatty acids and 
polyunsaturated fatty acids. One 
comment suggested that saturated fatty 
acids be subdivided in a manner 
analogous to the subdivision of omega-3 
and omega-6 polyunsaturated fatty 
acids. The comment noted that fatty 
acids of less than 12 carbons in length 
(for example, lauric acid] are 
metabolized by the liver, while 
saturated fatty acids of more than 12 
carbons in length are metabolized 
through the lymphatic system. 

One comment dealt with the Keys 
equation (Ref. 20) and noted that the 
equation does not have a term for the 
amount of monounsaturated fatty acids. 

As appropriate, comments will be 
responded to in this document in the 
review of the scientific literature or in 
the discussion of the proposed 
regulation. 
II. Review of the Scientific Evidence 
A. Federal Government Documents 

In 1982. a monograph derived from the 
population studies of the Lipid Research 
Clinics Program (Ref. 149) provided 
extensive information on the prevalence 
of hyperlipidemia (elevated blood lipids) 
in the United States. The data from 17 
Lipid Research Clinics throughout the 
United States were derived from a series 
of epidemiologic surveys aimed at 
identifying the distribution, causes, and 
consequences of hyperlipoproteinemia 
(elevated levels of lipid transport 
particles in the blood]. 

A report to Congress pursuant to the 
Food Security Act of 1985 (Ref. 159) 
prepared by the Department of Health 
and Human Services and U.S. 
Department of Agriculture (DHHS/ 
USDA1 concluded that carefully 
controlled studies under metabolic ward 
conditions leave little doubt that 
increasing dietary cholesterol will 
induce a rise in plasma total cholesterol 
in most people. The report stated that 
when all data are taken together, the 
increase in plasma cholesterol resulting 
from ingestion of dietary cholesterol 
averages about 10 mg cholesterol per 
199 milliliters (decaliters (dL)) for every 
100 mg dietary cholesterol per 1,000 
calories consumed. Thus, the report 
stated, increasing dietary cholesterol 
from 300 to 500 mg per day for a person 
consuming 2.000 calories per day will 
cause an increase in the plasma 
cholesterol of about 10 mg per dL. The 
report found that the major effect of 
dietary cholesterol is to raise the LDL- 
cholesterol fraction of total blood 
cholesterol. 

Comprehensive reviews of the 
relationship of dietary fats and CHD are 
included tn recent Federal government 
reports. In 1988 the “Surgeon General’5 
Report on Nutrition and Health” (Ref. 
35) reviewed studies of association5 
between dietary factors and risk of 
chronic disease. The Surgeon General’s 
report found that results of 
epidemiologic, clinical, and animal 
studies provided strong and consistent 
evidence for a relationship between high 
intakes of saturated fat, high blood 
cholesterol, and increased risk of CHD. 
Conversely, reductions in blood 
cholesterol levels reduce the risk of 
death from CHD. The report notedthat 
excessive dietary saturated fat is the 
major contributor to total blood 
cholesterol levels. The report also noted: 
(I) The effect of dietary cholesterol on 
blood cholesterol levels is less 
consistent than that for saturated fats 
(Ref. 35); (21 the roles of other dietary 
fats such as monounsaturated fatty 
acids and polyunsaturated fatty acids 
were not well defined, The Surgeon 
General’s report concluded that the 
disproportionate consumption of foods 
high in fats was of primary concern for 
Americans. The Surgeon General’s 
report recommended reduction in intake 
of fats (especially saturated fats and 
cholesterol). Although the relationship 
of CHD and lipids was primarily 
attributable to saturated fats and 
cholesterol, the recommendation for 
changes in American dietary patterns 
included a reduction in consumption of 
total fat because of the possible 
association of total fat with risk of other 
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diseases (cancer and diabetes], because 
of the likely role of high dietary fat 
intakes in increased risk of obesity 
(another risk factor for CHD), and 
because a decrease in total fat 
consumption facilitates a reduction in 
saturated fatty acids. 

DHHS and USDA in “Nutrition and 
Your Health: Dietary Guidelines for 
Americans” (Ref. 29) state that the lipids 
in American diets most often and most 
strongly associated with increased risk 
of atherosclerotic CHD are saturated fat 
and cholesterol. CHD rates and 
population risk were most strongly 
related to average serum cholesterol 
levels, particularly LDGcholesterol 
levels. According to this report, other 
factors strongly linked with increased 
risk of CHD are high blood pressure, 
smoking, and diabetes. The relationship 
between obesity and CHD risk was 
more variable. Among the 
recommendations from the DHHS/ 
USDA report to Congress relating to 
decreasing the risk of CHD include: 
decreasing the total amount of fat in the 
diet to less than 30 percent of calories: 
decreasing the amount of saturated fat 
in the diet to less than 10 percent of 
calories: eating less animal fat (the 
source of all dietary cholesterol) to aid 
in reducing serum cholesterol: and 
restricting intake of salt to aid in 
decreasing blood pressure (Ref. 150). 

Reports from the National Cholesterol 
Education Program (NCEP); National 
Heart, Lung, and Blood Institute, 
National Institutes of Health, 1988 to 
1990) reached similar conclusions 
regarding relationships among intake of 
dietary saturated fats and cholesterol, 
elevated blood cholesterol levels, and 
CHD (Refs. 31 through 34). The reports 
noted that approximately 55 percent of 
adult Americans have cholesterol levels 
at or above a desirable level. The 
reports also emphasize the important 
roles of genetic and environmental 
factors in blood cholesterol levels. The 
reports concluded that excessive intake 
of saturated fat. total fat and dietarv 
cholesterol, together with excessive 
body weight, all contribute to elevated 
blood cholesterol levels. The reports 
stated that the role of total fat intake is 
not direct, but reduced fat intake aids in 
decreasing intakes of saturated fat and 
cholesterol and may facilitate 
maintenance of ideal healthy body 
weight. The National Cholesterol 
Education Program (NCEP) (Refs. 31,33, 
and 34) recommended the following 
pattern of nutrient intake for healthy 
Americans: 

(I) Consume less than 10 percent of 
total calories from saturated fatty acids: 

(2) Consume an average 30 percent of 
total calories or less from all fat; 

(3) Consume dietary energy in 
amounts needed to reach or maintain a 
desirable body weight; and 

(4) Consume less than 308 mg of 
cholesterol per day. 

The NCEP panel, noted compelling 
evidence that the atherosclerotic 
process (and hypertension) begins in 
childhood and progresses into 
adulthood. Toddlers over 2 years of age 
may safely make the transition to 
recommended eating patterns as they 
begin to eat with the family (Ref. 34). 
The NCEP recommendations are not 
intended for infants from birth to 2 years 
of age (Ref. 34). 

The Public Health Services (PHS) 
DHHS report “Healthy People 2000: 
National Health Promotion and Disease 
Prevention Objectives,” (Ref. 36) noted 
that cardiovascular disease, primarily 
CHD and stroke, kill nearly as many 
Americans as all other diseases 
combined, and that a casual relationship 
between high blood cholesterol and 
CHD has been demonstrated (Ref. 36). 
As noted in other Federal government 
documents, the report stated that the 
key modifiable factors that influence 
risk of CHD include: cigarette smoking, 
high blood cholesterol, high blood 
pressure, excessive body weight, and 
sedentary lifestyle. Reducing death from 
heart disease and stroke, and reducing 
mean serum cholesterol level among 
adults to no more than 200 mg per dL, 
are among the major public health goals 
identified in the Healthy People 2000, 
report. The Healthy People 2000 report 
recommended that Americans should 
reduoe dietary fat intake to an average 
of 30 percent of calories or less and 
average saturated fat intake to less than 
10 percent of calories in order to help 
achieve these goals. 
B. Reviews From Recognized Scientific 
Bodies 

The National Research Council’s 1989 
report, “Diet and Health: Implications 
for Reducing Chronic Disease Risk” 
(Ref. 20) reviewed the role of dietary 
fats and risk of chronic disease. The 
report concluded that there is clear 
evidence that the total amount and 
types of fats and other lipids in the diet 
influence the risk of cardiovascular 
disease (Ref. 20). and that evidence that 
intake of saturated fatty acids and 
cholesterol are causally related to CHD 
(CHD) is especially strong and 
convincing. The report recommended 
that persons in the general population 
limit their intake of total fat to 30 
percent of calories and reduce their 
intake of saturated fatty acids to IO 
percent or less of total calories. The 
report stated that individual responses’ 
to dietary cholesterol vary, but noted 

that, on average, intakes ejtceeding 100 
mg of dietary cholesterol per I.000 
calories elevates LDL-cholesterol by 8 to 
10 mg per dL. They recommended 
limiting dietary cholesterol intake to 300 
mg per day or less. 

LSRO/Federation of American 
Societies for Experimental Biology 
(FASEB) (Ref. 78) prepared an 
evaluation of the scientific literature on 
the relationships between dietary lipids 
and cardiovascular disease, particularly 
CHD (Ref. 78). The LSRO’s conclusions 
support the major conclusions of the 
Federal government and other reports 
from recognized scientific bodies on the 
role of dietary lipids (saturated fats, 
other fats, and cholesterol) in the risk of 
CHD. 

With respect to cholesterol, the LSRO 
report concluded that: (1) Dietary 
cholesterol may be a greater dietary risk 
factor than generally realized: (2) almost 
all individuals respond to dietary 
cholesterol with at least some rise in 
serum cholesterol; (3) the danger of high 
dietary intakes of cholesterol for certain 
individuals who are high responders to 
dietary cholesterol may be even greater 
than the average; and (4) the average 
increase in serum cholesterol ranges 
from 8 to 10 mg per dL for each 100 mg 
cholesterol consumed per 1.000 calories. 
More recent analysis of epidemiologic 
data suggests that an increase of 1 mg 
serum cholesterol per dL, sustained for 
many years, increases risk of CHD by 
1.5 percent. LSRO (Ref. 78) concluded 
that a strong case, based on 
circumstantial evidence, implicates 
dietary cholesterol in atherogenesis, and 
therefore supports current dietary 
recommendations to limit dietary 
cholesterol consumption to less than 300 
mg per day. 
C. Review of the Scientific Literature 
1. Background 

CHD is the most common and most 
serious form of cardiovascular disease. 
Atherosclerosis is the underlying 
pathogenic cause in the development of 
CHD. A relationship between dietary 
lipids, deposition of cholesterol esters in 
arterial walls, and CHD was 
hypothesized early in this century (Ref. 
20). Animal studies provided the first 
direct evidence linking diets high in 
saturated fat and cholesterol to 
cholesterol accumulation in 
atherosclerotic lesions. In this 
document, the agency reviews pertinent 
studies relating high intakes of dietary 
lipids (particularly saturated fats and 
cholesterol) to elevated serum 
cholesterol levels and to risk of CHD. 
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2. Criteria 
The criteria used to select pertinent 

studies required them to be publicly 
available in English, to present primary 
data, to include direct measurements or 
quantitative estimates of dietary lipids. 
and to include measurements of risk of 
CHD (incidence and prevalence rates, 
mortality, or clinical measures of blood 
total or LDL-cholesterol levels). 

In the agency’s evaluation of the 
scientific literature on the relationship of 
dietary lipids (saturated fat and 
cholesterol), blood cholesterol levels, 
and risk of CHD, FDA gave more weight 
to human studies than to studies in 
animal models. Because the conclusions 
of the Federal government and other 
review documents most consistently 
identified saturated fat and cholesterol 
as causally related to CHD risk, a 
review of studies on other than 
nonhuman primates and on aspects of 
cardiovascular disease other than CHD 
published subsequent to the most recent 
Federal government reviews, and other 
reviews by recognized scientific bodies, 
was not included in this review. 
Similarly, study results for end points 
other than CHD or the clinical 
intermediates of blood total and LDL- 
cholesterol were also not reviewed due 
to time constraints and because of the 
strong focus on these measures in the 
reports of government and others. 

FDA reviewed several types of 
epidemiologic studies. The strengths and 
weaknesses of different types of 
epidemiologic studies and the 
methodologies for assessment of dietary 
intakes are reviewed elsewhere (Ref. 
20). 

FDA generally gave the greatest 
weight to randomized, double-blind, 
controlled (placebo or self) clinical 
trials. Dietary intervention studies 
conducted for shorter periods of time 
with fewer subjects were used to 
support conclusions of large clinical 
trials. FDA looked for reseated and 
consistent findings across different 
types of studies and different population 
groups. Data were evaluated against 
general criteria for good experimental 
design, execution, and analysis. FDA 
evaluated the weaknesses and strengths 
of individual studies: then looked at the 
strength of the overall combined 
evidence, taking into account the 
strength of the association, the 
consistency of findings, specificity of the 
association, biological plausibility, and 
dose response. Because of general 
scientific agreement prior to this review, 
FDA also looked for consistencv or 
inconsistency with prior conclusions. 

The relationships among dietary fats. 
including saturated fats, cholesterol. and 

risk of CHD are complex. For this 
reason, common measures or elements 
of diet and assessment of risk of CHD 
were sought in all studies. These 
measures or elements include the 
following: 

(a) Identification of level of dietary 
lipids most consistently related to 
raising levels of blood cholesterol. As a 
minimum, information on intakes of 
saturated fat and cholesterol was 
required; 

(b) Identification of commonly used 
clinical measurements in the assessment 
of development or progression or risk of 
CHD. As a minimum, studies were 
required to have measurements of total 
cholesterol. Measurements of low 
density lipoprotein cholesterol (LDL 
cholesterol) were deemed desirable: 

(c) Observation of clinically manifest 
CHD including, for example, myocardial 
infarction, angiographically 
demonstrated lesions, CHD mortality, 
and total mortality, were deemed 
desirable when measures of blood 
cholesterol were available. These 
measures were essential in the absence 
of blood cholesterol data. 
3. Dietary Lipids and Risk of CHD 

a. Epidemioiogic studies-i. 
Background. Epidemiologic studies 
describing the relationship between 
dietary fats, their effect on blood 
cholesterol levels, and risk of CHD were 
described and reviewed extensively in 
Federal government reports (Refs. 33,~. 
and 36) other documents (Ref. 20) and 
in many reviews cited in these 
documents. The Federal government and 
other reviews by recognized scientific 
bodies concluded that there was strong 
and consistent evidence that blood total 
cholesterol and LDL-cholesterol levels 
are a cause of CHD (Refs. 20,31,33, and 
361; they estimated that on average, a 1 
percent reduction in serum cholesterol is 
associated with a 1.5 to 2 percent 
reduction in risk of CHD (Refs. 20.31.33, 
63. 79.80, and 147). 

FDA reviewed a number of studies 
and reviews (including meta-analysis of 
epidemiological and clinical trials) 
published subsequent to 1987 (Refs. 1. 
17, 27, 62. 63, 74, 75, 77, 80, 98.108,109. 
112.113,114.117,120,128,129.130.132. 
137,141.147) on the relationship of 
blood cholesterol and CHD and 
confirmed that more recent studies 
confirmed and strengthened the 
previous conclusion. 

This section (II. D.) begins with a brief 
description of two epidemiologic studies 
reviewed by the Federal government 
and other reviews by recognized 
scientific bodies (Refs. 20 and 35) and 
which describe the relationships 
between dietary lipids (saturated fat. 

total fat, and cholesterol) and blood 
cholesterol levels. The design, results. 
and conclusions of epidemiologic 
studies subsequent to the above 
conclusions are contained in Table I of 
this document. 

In the seven countries study, which 
was conducted in the United States and 
six other countries, and included 11,579 
men 4 5  to 49 years of age. 7-day food 
records and duplicate meals were 
collected and analyzed to determine the 
relationship of intake of specific dietary 
lipids to serum cholesterol (Ref. 35). The 
results demonstrated a positive 
correlation between calories consumed 
from total fat and serum cholesterol 
levels (r=0.67). Correlations between 
intake of saturated fat and dietary 
cholesterol and between dietary 
cholesterol and serum cholesterol were 
stronger (0.87 and 0.90, respectively). 
The results of the studv showed that 
there were substantial”variations in the 
amounts and types of fats consumed by 
different populations. Average blood 
cholesterol levels and rates of CHD 
were highly correlated with the percent 
of calories derived from saturated fatty 
acids and less strongly correlated with 
total dietary fat intake. Furthermore, the 
study provided strong evidence that the 
risk of CHD is continuous across a wide 
range of serum cholesterol levels (Ref. 
20). The NCEP Expert Panel (Refs. 3 1  
and 33) concluded that this study 
provided strong epidemiologic support 
for the relationship between diets high 
in saturated fat and increased risk of 
CHD. 

The Ireland-Boston Diet-Heart Study 
(Refs. 20.35. and 73) was a prospective 
study of middle-aged Irish men residing 
in Ireland and brothers who had 
migrated to Boston. Each group 
consumed diets typical of their places of 
residence. Brothers living in Ireland or 
in Boston who consumed low-fat, low 
cholesterol diets had similar age- 
adjusted serum cholesterol levels. The 
Irish immigrants who adopted the high- 
fat diet of Boston (16 to 1 8  percent of 
calories as saturated fat; 2 to 3 percent 
of calories as polyunsaturated fat; and 
2 3 3  to 2 7 3  mg cholesterol per 1 0 0 0  
calories) had higher serum cholesterol 
levels and higher risk of CHD than 
brothers consuming diets lower in fat 
and cholesterol. Thus, a positive 
association was found between dietary 
intakes of saturated fat and cholesterol 
a n d  elevated serum cholesterol and risk 
of CHD among men with similar genetic 
backgrounds but whose dietary patterns 
a n d  lifestyles differed. 

Based on these and similar results 
from numerous other studies the 
Federal government and other reviews 
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concluded that an extensive amount of 
evidence (derived from a variety of 
types of epidemiologic studies and 
reinforced by other kinds of reseerch) 
demonstrated that dietary lipids, 
particularly saturated fat and 
cholesterol, are highly correlated with 
blood cholesterol and rates of CHD 
(Refs. 17,27,¶08,109, and 131). Current 
intake of saturated fat in the U.S. 
American diet has been estimated to 
average about 13 percent to 14 percent 
of total calories (Refs. 20 and 29). 

ii. Update. FDA reviewed all human 
studies subsequent to 1987 to determine 
whether conclusions reached in the 
Federal government and other reviews 
by recognized scientific bodies needed 
to be modified based on the results of 
more recent findings. In the short review 
below, studies dealing with omega-3 
fatty acids are not considered because 
the relationship of omega-3-fatty acids 
and heart disease is the subject of 
another health claims proposal 
published elsewhere in this issue of the 
Federal Register, For reasons discussed 
previously. reporting of results is limited 
to dietary intakes of saturated fat and 
cholesterol relative to blood total 
cholesterol. LDL-cholesterol, or risk or 
occurrence of CHD. 

In a cross-sectional analysis of 976 
African men and women of color aged 
15 to 64 years, there was a significant 
independent correlation between blood 
total cholesterol and dietary intakes of 
specific types of fat and cholesterol (Ref. 
134). Consumption of diets high ln fat 
and saturated fat (37 and 12.3 percent of 
calories, respectively) and cholesterol 
(greater than 310 mg per day) were 
positively correlated with increased 
blood cholesterol levels (7.5 millimole 
(mmoi) per 1 or 290 mg per dL) compared 
to 4.5 mm01 per I (174 mg per dL) in the 
group that consumed less fat (35.8 
percent), saturated fat (10.8 percent) and 
cholesterol (284 mg per day) (Ref. 134). 

The relationship between compositior 
of foods and CHD risk factors, including 
serum cholesterol, was analyzed in the 
study by Trevisan et al, (Ref. 139). This 
cross-sectional study of 10.809 middle- 
aged men and women in R Italian 
communities (dietary data obtained by 
questionnaire) showed that higher 
serum cholesterol levels (5.65 mmol/b 
218 mgldt) (5.65 mmal/L; 2l8 mg/dL) 
were strongly associated with diets high 
in butter (relatively high in saturated fat 
and low in other types of fatty acids) 
(Ref. 139). Additionally, lower levels of 
blood cholesterol (5.45 mmal/b 216 mg/ 

, dL) were associated with dietary 
patterns characterized by higher intakes 
of olive oil and vegetable oil (relatively 
low in saturated fat and high in 

polyunsaturated fat and 
monounsaturated fat) (Ref. 139). 

A Belgian study of 5,485 men and 
5,456 women showed that in both sexes, 
higher saturated fat (17.3 percent of 
calories) and dietary cholesterol (435 
mg/day) intakes were associated with 
higher total cholesterol levels (235 mg 
per dL) after adjustments were made for 
lifestyle and physiologic variables using 
multiple regression-analysis (Ref. 68). 
Lowik et al. (Ref. 83) studied 199 elderly 
men and 180 elderly women (65 to 79 
years of age) and found a positive 
correlation between intake of saturated 
fat (assessed by dietary history) and 
blood total cholesterol in women but not 
in men. 

Dietary and cross-checked lifestyle 
questionnaires were used to determine 
the relationship of diet to serum lipids in 
315 free-living Dutch males between 28 
and 29 years of age (Ref. 5). The typical 
Dutch diet contained 39 percent fat, 43 
percent carbohydrate and 3282 calories 
per day. Consumption of a diet high in 
saturated fat (15.5 percent of calories) 
and choIesterol(128 mg per 1,666 
calories) showed a weak but significan! 
positive association with total serum 
cholesterol and LDLcholesterol. Many 
other epidemiological studies are 
described in Table 1 which relate diet 
intakes of dietary fat, especially fatty 
acid and to blood cholesterol levels 
(Refs. 28,46,51,70,83, and 143). 

Results of a reanalysis of data 
collected in the Israeli survey of 8,829 
men (46 to 66 years of age) showed a 
highly significant positive relationship 
between intake of dietary saturated fat 
and elevated serum cholesterol. Data 
were adjusted for intra-individual 
variability by use of a regression model 
(Ref. 76). 

A prospective study in Japan 
involving two cohorts of men and 
women with greater than 2,256 subjects 
in each cohort monitored dietary animai 
fat intake and serum cholesterol levels 
for 7 to 11 years (Ref. 121). At baseline, 
each cohort was 46 to 69 years of age in 
1983 to 1966 or in 1972 to 1975. At 
initiation of the study, animal fat intake 
(as determined by random food 
collection, interviews, and 24hour 
dietary recalls) was 4.5 percent of daily 
calories in the 1963 to 1965 cohort and 
9.6 percent of daily calories in the 1972 
to 1975 cohort. Serum cholesterol 
increased 22 mg/dL in men and 29 mg/ 
dL in women which was highly 
correlated with high intakes of animal 
fat in every age group and for both 
genders, but there was no significant 
change in CHD during the two decades. 
Serum cholesterol was inversely 

associated with cerebral hemorrhage in 
the early cohort. 

FDA reviewed mete-analyses and 
primary data from epidemiologic and 
clinical studies which analyzed the 
relationship of lowering of serum 
cholesterol to risk of CHD (Refs. 1214, 
16 17.42.63.76 85,86.166,130.137.141, 
146, and 147). Mete-analysis combines 
data collected with differing 
methodologies. This complicates data 
analysis and assessment. 

Bush et al. (Ref. 17) in a meta-analysis 
of nine prospective studies, found that in 
women a diet low in saturated fat and 
cholesterol was associated with lower 
levels of blood total cholesterol and 
LDL-cholesterol (Ref. 17). Women with 
total blood cholesterol values greater 
than 265 mg per dL were at three times 
greater risk of CHD than women with 
blood cholesterol below 220 mg per dL. 

Shekelle and Stamler (Refs. 120 and 
136) reviewed and reanalyzed published 
epidemiologic studies to evaluate the 
strength of the effect of dietary 
cholesterol intakes on serum cholesterol 
and risk of CHD. The authors evaluated 
whether dietary cholesterol alone had 
an independent effect on blood 
cholesterol. They evaluated four 
prospective studies (Western Electric 
study, Ireland Boston Diet-Heart Study, 
the Zutphen study, and the Honolulu 
Heart Program) published since 1981. 
Dietary cholesterol intake in individuals 
was found to be significantly and 
positively related to their long-term risk 
of CHD, independent of, and in addition 
to, serum cholesterol, blood pressure, 
and tobacco use. On average, a dietary 
intake of 3Q6 mg cholesterol per 1,698 
calories was associated with a blood 
cholesterol that was increased 
approximately 6 to 7 percent. On 
average, a 266 mg per 1,000 calorie 
higher intake of cholesterol at baseline 
was associated with a 36 percent higher 
CHD rate (95 percent confidence 
interval). 

In summary, recent epidemiological 
studies evaluated the relationships of 
dietary fat intakes and blood cholesterol 
levels. In general, these studies reported 
significant independent positive 
correlations between serum total 
cholesterol and dietary intakes of 
saturated fat and cholesterol. 

There are several detailed recent 
reviews of this area (Refs. 48,62,83,74. 
75,117,12Q,130,148).These reports also 
concluded that there was substantial 
epidemiologic evidence showing that 
consumption of dietary fats, especia1.y 
saturated fatty acids and cholesterol, 
was highly positively correlated with 
elevated blood cholesterol and risk of 
CM]. 
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b. Clinical studies-i. Background. 
Even in very large epidemiologic 
studies, it is difficult to identify a 
relationship between dietary intake of a 
specific nutrient and a disease. One 
problem is that diets consumed by study 
participants are not homogeneous, and it 
is difficult to accurately quantify dietary 
intakes from dietary recall records. 
Clinical studies, however, are able to 
estimate the effects of particular foods 
or food components with respect to a 
specific disease process. Clinical trials 
provide more specific, definitive, and 
quantitative information on the 
relationship of dietary components (for 
example, saturated fat or cholesterol) 
anfl to rl5k factor5 related to CHD (for 
example, levels of serum cholesterol). 

Federal government reports and other 
reviews by recognized scientific bodies 
described and extensively reviewed a 
wide variety of clinical trials and 
concluded that the results of clinical 
trials support epidemiologic studies and 
show that diets high in saturated fat and 
cholesterol are strongly correlated with 
high levels of serum cholesterol (Refs. 
20,31,33, and 35). Tlt%se report5 also 
note that some research has also been 
directed toward identification of specific 
fatty acid5 which alter serum cholesterol 
levels. For example, saturated fatty 
acids, such as palmitic (C-16], myrlstic 
(C-14), and laurlc acid (C-12), are more 
cholesterol-raising than other saturated 
fatty acids (Ref. 20). However, the 
reports varied considerably in the 
emphasis placed on these findings and 
none of the reviews specifically targeted 
these three saturated fatty acid5 when 
making recommendation for dietary 
changes by the U.S. population. 

The Federal government and other 
reviews concluded that possible roles of 
other fatty acid5 (i.e., monounsaturated 
fats, polyunsaturated fats) modulating 
blood cholesterol levels and or CHD risk 
have been suggested by human studies, 
but that the evidence is weaker than 
those roles described for saturated fats 
and dietary cholesterol. 

ii. Update-(l) Dietary intervention to 
reduce serum. Dietary intervention trials 

I are reviewed in Table II. The effect of a 
low fat, low cholesterol diet on serum 
cholesterol levels, myocarditil infarction, 
and mortality from CHD was assessed 
in the Minnesota Coronary Survey, a 
double blind, randomized, open 
enrollment, dietary trial that included 
4,393 men and 4,884 women. The study 
was conducted in six state mental 
hospitals and one nursing home (Ref. 
42). The patients consumed institution- 
provided diets for an average of 384 
days. TWO diets containing 39 percent of 
total calories as fat were compared. The 

control diet (a high saturated fat diet) 
provided 18 petient saturated fat; 5 
percent polyunsaturated fat, 16 percent 
monounsaturated fat, and 446 mg 
cholesterol per day. The experimental 
diet (a low saturated fat diet) had less 
saturated fat (9 percent) and cholesterol 
(168 mg) and more polyunsaturated fat 
(15 percent) than did the control diet. 
Consumption of the low saturated fat 
diet was associated with a reduction in 
serum total cholesterol from 207 mg per 
dL to 175 mg per dL. Serum cholesterol 
levels in the control group remained at 
203 mg per dL. Four and one-half years 
after starting the diet, however, no 
differences were observed in the 
populetion studied in myocardial 
infarctions. deaths from CHD, or total 
mortality. Eighty-one percent of the 
patients stayed in the hospital less than 
1 year. There was, however, a decrease 
in numbers of deaths and myocardial 
infarctions in men and women ln the 45 
to 55 year old subgroup who consumed 
low saturated fat diet5 for more than 2 
years. A similar change was not 
observed in the 35 to 39 year old group. 

Women, as previously reported in 
men, with the highest basal serum 
cholesterol levels achieve the greatest 
reductions ln serum cholesterol upon 
dietary intervention. In e recent study 
by Boyd et al. (Ref. 9) of 206 women over 
30 year5 old with monographic 
dysplasia (breast cancer), half were 
placed on a low fat (total fat 2l percent, 
saturated fat 7 percent of total calories, 
respectively: cholesterol 244 mg per 
day), high carbohydrate (52 percent of 
calories) diet for 1 year. Total fat and 
saturated fat was 37 and 14 percent of 
total calories, respectively, and 
cholesterol 344 mg per day in the control 
diet. In women who consumed the low 
saturated fat diet, total serum 
cholesterol levels were significantly 
reduced by 8 percent at 4 months and 
serum cholesterol was most effectively 
reduced in women with the highest 
basal serum cholesterol levels. No 
significant changes in serum cholesterol 
were observed in the control group. The 
group that received dietary counseling 
had a significant decrease in body 
weight and low density lipoprotein 
cholesterol as well, which was not 
observed ln the group that did not 
receive counseling. 

The effectiveness of dietary 
instruction on the control of serum 
cholesterol levels was related in the 
following study. Curzio (Ref. 28) 
demonstrated that low fat, low 
saturated fat, and low cholesterol 
dietary counseling by trained dietitians’ 
changes in dietary patterns are effective 
means of reducing serum cholesterol 

and risk of CHD. Half of 124 
hypercholesterolemic and hypertensive 
patients received dietary counseling 
regarding low-fat, low-cholesterol diets 
and half did not (Ref. 26). At baseline 
the average serum cholesterol for all 
subjects was 6.5 mmol per ~(250 mg per 
dL). Serum total cholesterol, measured 
two year5 later, significantly decreased 
in both group5 compared to initial serum 
cholesterol levels. The group that 
received dietary counseling had a 
greater decrease in body weight, total 
cholesterol (12 percent compared to 8 
percent in the control group), and LDL- 
cholesterol than did the group which did 
not receive counseling. 

(2) Multifactoriaf clinical 
intervention. The corner stone of 
multifactorial clinical intervention for 
reduction in serum cholesterol is low 
saturated fat and low cholesterol diets 
as e part of larger lifestyle changes. 
These multifactorial clinical trials often 
include several concomitant changes 
including: the use of a combination of 
interventions diet5 low in fat, saturated 
fat, cholesterol, and sodium, control of 
high blood pressure, reduction in 
smoking; stress management; and 
moderate exercise programs. A 10.5 year 
followup of the Multiple Risk Factor 
Intervention Trial (MRFIT), which 
involved 12868 men et risk of CHD we8 
recently reported. Half (n = 6.428) of the 
subject5 were asalgned to special 
intervention and the other half 6.438 to 
usual care. A significant decrease (24 
percent) in mortality due to acute 
myocardlal infarction and a 7.7 percent 
decrease in death from all causes (Ref. 
101) was observed. This study 
demonstrates in subjects at risk of 
developing CHD that multifactorial 
dietary end lifestyle changes reduce 
risk. These data can also be cautiously 
applied to the general population who 
possess more than two risk factors for 
CHD. 

A small multifactorial intervention 
trial (7l subjects, 55 who were at hi 
risk of developing CHD) used a low fat- 
vegetarian diet (6.8 percent of calories) 
and reported significant regression of 
coronary lesions (Ref. 106). There was 
no regression of the disease in control 
subjects who consumed higher fat diet 
(29.5 percent of total calories. 

(3) Metabolic studies. “Metabolic 
ward” studies are conducted under 
tightly controlled conditions. Such 
studies, however, due to their short 
duration (usually less than 2 months) 
and small numbers of subjects (usually 
less than 50 subjects) have less 
predictive value for determining risk of 
CHD than do clinical trials. Metabolic 
ward studies do provide important 

r 

I 
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information regarding possible 
specificity, dose-response relationships, 
short-term effects and possible 
mechanisms by which dietary fats and 
cholesterol affect serum cholesterol and 
risk of CHD. These studies allow for 
cautious conclusions to be made on the 
effects of dietary lipids o n  serum lipids. 
and can be used to confirm inferences 
derived from clinical studies. 

Review of the extensive number 
clinical trials and clinical trials and 

%a metabolic ward studies which h a v e  2  been reported since the publication of 
the reports by the Federal government 
and by recognized scientific bodies 
(Refs. Z 4.6,9, Zo, 26.31.33,35,38,42 
through 45,~~ 5% 57,6% 82,88,6~,92 
through 94.103,105,144) are not 
discussed in detail in the text of this 
document. Major features and results of 
a number of these studies are included 
in Table II. however. 

In summary, these studies generally 
have shown that dietary fat affects 
blood cholesterol levels in most 
individuals. Not ail dietary fats affect 
blood cholesteroi levels to the s ame 
de g r e e  or in the same direction. In the 
majority of studies, dietary intakes in 
which saturated fat and cholesterol 
were low relative to basal or control 
diet showed an association with lower 
blood cholesterol levels and CHD risk. 
The nature of mast of the studies did not 
permit conclusions as to links between 
intakes of specific types of fat (specific 
saturated fatty acids, monounsaturated, 
and polyunsaturated fatty acids) and 
effects on serum cholesterol. Results are, 
however, consistent with earlier 
conclusions in the reports by the Federal 
government and other recognized 
scientific bodies that diets low in 
saturated fats are associated with lower 
total blood cholesterol and LDL 
cholesterol. 

(4) Dietary cholesterol and serum 
cholesterol. In addition to linkinn diets 
high in saturated fat to increasegin 
serum cholesterol levels, the Federai 
government and other reviews by 
recognized scientific bodies also 
concluded that high intakes of dietary 
cholesterol are associated with higher 
blood cholesterol levels. Several recent 
studies have examined this association. 
Current American intake of dietary 
cholesterol is approximately 425 mg per 
day for men and lower for women and 
children. 

Healthy [n=lO). free-living, normo- 
lipidemic men (average age 27 years) 
participated in a blinded crossover 
study designed to determine the effects 
of dietary cholesterol and exercise on 
serum cholesterol levels. Subjects who 
consumed low-fat diets (30 percent of 
calories with a polyunsaturated to 

saturated fatty acid constant value of 
1.5). exercised aerobically 25 minutes 
per day, and were supplemented with 
606 mg per day of cholesterol for 4 
weeks showed increases in LDL- 
cholesterol compared to subjects fed 
diets supplemented with 290 mg per day 
cholestarol (Rd 66). Individual 
responses were highly variable but there 
were significant increases in LDL- 
cholesterol. Three out of 10 subjects 
showed an increase in LIK-cholesterol 
of greater than a-percent and two 
showed increases in LDL-cholesterol 
between 10 and 25 percent. 

In a dietary intervention study, 56 
free-living subjects previously identified 
by the authors as “hype”- or “hyper”- 
responders to dietary cholesterol were 
placed on low fat diets [total fat was 29 
percent, and monounsaturated fat was 
7.5 percent of total calories and 
polyunsaturated fat to saturated fat 
content was held constant at a ratio of 
1.5). The subjects were challenged with 
increased dietary cholesterol levels 
(ranging from 90 to 410 mg cholesterol 
per day) in a cross-over design (Ref. 41). 
Those subjects who were responders to 
saturated fats [blood cholesterol 
increased more than 6 percent] also 
showed a smatl increase in serum total 
cholesterol and LDLcholesterol when 
challenged with increased dietary 
cholesterol while on 29 percent fat diets 
Thus response to dietary cholesterol 
was not totally dependent on saturated 
fat intakes. Other dietary cholesterol 
studies (Ref. 93) are described in Table 
II. 

Segal (Ref. 1161, using data from 
epidemiological and clinical studies, 
estimated that if individuals reduced 
consumption of dietary cholesteroI from 
369 mg per 1060 calories per day to 150 
mg of cholesterol per 1060 calories per 
day without making any dietary change 
in fat or in total calories, they would 
experience in a 7.6 mg per dL decrease 
in blood cholesterol. 

In summary, the limited number of 
dietary cholesterol intervention studies 
published subsequent to the reports by 
the Federal government and other 
recognized scientific bodies show 
results consistent with those reports, i.e., 
that dietary cholesterol has an 
independent effect on serum cholesterol 
levei. 

(5) Individual differences in respanse 
to dietamliaids. The variabilitv in 
individual rksponses to dietary”lipids is 
well-recognized (Refs. 20 and 35). 
Connor (Ref. 21) and Gotto (Ref. 50) 
reviewed possible mechanisms that may 
explain variations in individual 
response to lipids. These authors 
postulated that each individual may 
have ir threshold amount of saturated fat 

or cholesterol that when  consumed. will 
increase serum lipid levels [i.e., LDL- 
cholesterol), and a ceiling amount 
beyond which further dietary 
consumption of foods that elevate blood 
cholesterol will have no effect. The 
average threshold amount for most 
people would be 160 mg of cholesterol 
per day. An average ceiling amount 
would be approximately 300 to 466 mg 
per day. 
D. Sofety Considerutions 

Reductions in dietary intakes of 
saturated fat and cholesterol would 
presumably result in higher intakes of 
other dietary components 
(monounsaturated and polyunsaturated 
fats, carbohydrates, and commercially 
generated fats] since calories lost from 
decreased intake of saturated fats must 
be “made up” by other components. 
Increased intakes of other types of fats 
is a possible result. Some of these fats 
are not metabolized in a manner 
analogous to common dietary fats and 
are not generally found in diets to a 
significant degree. 

It is possible that the amount and type 
of fats available for consumption by the 
public may change. The agency in its 
review of the recent scientific literature 
and comments received by the agency. 
has identified several areas of possibte 
concern regarding changing American 
dietary patterns. 
1. Trans-Fatty Acids 

One area of potential concern is the 
increasing availability for consumption 
of trans-fatty acids. Trans-fatty acids 
(generally isomers of cis 
monounsaturated fatty acids) are 
primarily constituents of commercially 
hydrogenated or hardened natural 
vegetable oils used in the formulation of 
margarine, shortenings, salad and 
cooking oils. Trans-fatty acids may also 
be found in some meat and dairy 
products since they are synthesized in 
the rumen of cattle. Hydrogenatiim of 
vegetable oils high in unsaturated fatty 
acids is used to make oils more 
palatable or to meet functional needs in 
food processing. It has been estimated 
that from z percent to 7 percent of beef 
fat and butterfat, and from 10 to 30 
percent of margarine, shortenings and 
salad oils consist of trans-fatty acids. 
This is equivalent to approximate1y 6 
percent of total fat consumed in the US 
or 8.1 g of trans-fatty acids per person 
per day (Refs. 20 and 65). 

The reports of the Federal government 
and other recognized scientific bodies 
concluded that most of the evidence 
indicates that trans-fatty acids, in the 
quantities currently consumed in the 
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U.S. diet, do not adversely influence 
serum cholesterol concentration, and 
that when substituted for saturated fatty 
acids, the trans-fatty acids may be 
associated with a decrease in serum 
cholesterol (Ref. 20). Studies that 
examine the effects of trans-fatty acids 
on serum cholesterol levels are limited, 
however, and often report conflicting 
results and conclusions. In addition, 
there may be other effects unrelated to 
lipid and lipoprotein metabolism, that 
deserve careful attention and additional 
investigation. 

LSRO prepared a report on health 
effects of dietary trans-fatty acids for 
the agency in 1985 (Ref. 77). In 1885, the 
estimated average trans-fatty acid 
content in the U.S. food supply was 
about 5.5 percent. This level of trans- 
fatty acids was consistent with that 
found in human adipose tissue. The data 
suggested an association rather than a 
casual relationship. 

Studies with individuals fed diets of 
similar fatty acid composition, except 
for the replacement of cis isomer (i.e., 
oleic acid) with the trans isomer (i.e., 
elaidic acid) of partially hydrogenated 
vegetable oils, showed that the trans 
oils were no more cholesterolemic than 
were the cis isomers (Ref. 77). Similar 
studies in which elaidic and oleic acid 
were fed to different experimental 
groups were not definitive and 
differences between groups in elevation 
in serum cholesterol were not 
significant. Short term studies in 
animals showed that dietary elaidic acid 
or partially hydrogenated vegetable are 
cholesterolemic but not atherogenic 
(Ref. 77). 

In one recent study, the gluteal 
adipose tissue fat biopsies were 
removed from 76 free living U.S. males, 
average age 48.8 years, and analyzed for 
cis and trans-fatty acids (Ref. 64). No 
strong correlation was found between 
concentrations of trans-fatty acids and 
10 cardiovascular risk factors, including 
clinical lipid profiles. The total level of 
trans-fatty acids in adipose triglyceride 
was 4.14 percent or equivalent to the 
proportion consumed in the diet. One 
isomer 7c-16 carbons:1 double bond 
(small c represents cis isomer) which is 
formed from a fatty acid found in 
hydrogenated shortening (9c-18 
carbons:1 double bond) was positively 
correlated with four risk factors: body 
mass index, total cholesterol, LIIL- 
cholesterol and systolic blood pressure. 

Recently Mensink (Ref. 95) conducted 
a randomized cross-over design study 
which induded 34 women and 25 men to 
assess the effect of trans-fatty acids on 
serum lipids. The average age of the 
subjects was 25.5 years and all were 
healthy. The isocnloric diets fat (39 

percent of calories. mean calorles’2,700 
differed in that 10 percent of the total 
energy was provided as either oleic acid 
(cis), elaidic acid (the trans form of 
oleic) or saturated fat (lauric and 
palmitic acid). Each diet was fed for 3 
weeks. The trans-fatty acid diet 
(saturated fatty acid 10 percent of 
calories, plus 11 percent additional from 
trans-fatty acid) increased LDL- 
cholesterol by 14 mg per dL compared to 
the oleic acid diet. The diet high in 
saturated fat (19.4 percent of calories) 
increased LDL-cholesterol by 18 mg per 
dL compared to the oleic acid diet 
(saturated fat 9.5 percent of calories). 
Trans-fatty acid also produced a small, 
but significant increase in triglycerides 
compared to the oleic acid enriched diet. 
Since the trans-fatty acids increased 
LDL-cholesterol this could conceivably 
increase the risk of CHD. The 
concentration of trans-fatty acid used in 
the diet was higher than current U.S. 
consumption. More studies are needed 
to confirm these results, to determine 
dose response levels, and to identify 
populations most sensitive to trans-fatty 
acids. The issue of the biological effects 
of hydrogenation of polyunsaturated 
fatty acid vegetable oils is unresolved. 

In its recent evaluation, LSRO 
concluded on the basis of several 
reports both prior to 1987 and one major 
study subsequent to 1987, that there is a 
strong possibility that trans- 
monounsaturated fatty acid (i.e., elaidic 
acid), may raise blood LDL-cholesterol 
and thus may have atherogenic potential 
(Ref. 78). 
2. Other Safety Considerations 

a. Cholesterolgallstones. The reports 
of the Federal government and other 
recognized scientific bodies conclude 
that being female and being obese are 
the factors most consistently associated 
with gallstones (accumulation of bile 
supersaturated with cholesterol) (Ref. 
20)). There is conflicting and 
inconsistent evidence regarding a 
possible effect of diets high in 
polyunsaturated fats on gallstones [Ref. 
20). There is no evidence that intakes of 
polyunsaturated fats up to 10 percent of 
total calories affect susceptibility to or 
induces allstones in humans. 

The re ‘f ationship of diet and gal!stones 
is reported in the update of the scientific 
literature. Chileans and some North 
American Indians commonly consume 
diets low in both total and saturated fat, 
but high in complex carbohydrates, and 
have one of the highest incidence of 
cholesterol gallstones in the world (Ref. 
102). In a study that included twenty 
healthy 18 to 22 year old Chilean men 
(described in Table II) consumption of a 
diet (3219 calories) that contained 120 g 

per day of legumes reduced LDL- 
cholesterol (16 percent). Biliary 
cholesterol saturation increased 
significantly in 19 of 20 subjects 
receiving the legume-enriched diet. The 
authors suggest that the results are 
consistent with the hypothesis that 
legumes, (possibly due to nondigestible, 
saponins) are a potential risk factor for 
cholesterol gallstone diseases. 

b. Polyunsatumted fats. Safety 
concerns associated with consumption 
of diets enriched in polyunsaturated fats 
include the following: Long term and 
increased consumption of 
polyunsaturated fats may alter 
membrane fluidity, which in turn, could 
alter cell membrane function with as 
yet, undefined results: may decrease 
levels of high density lipoprotein (a 
lipoprotein associated with decreased 
CHD risk) and increase in serum 
triglycerides (also as yet no firm 
conclusions): and may increase 
predisposition to or frequency of certain 
types of cancer. (In a companion 
document published elsewhere in this 
issue of the Federal Register, the 
relationship of dietary lipids, including 
unsaturated fatty acid such as 
polyunsaturated fatty acid, and cancer 
is reviewed relative to health claims.) 

c 
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It has been suggested that 
polyunsaturated fats increase formation 
of lipid hydroperoxides, which in turn 
could alter or damage cell membranes. 
Both native and oxidized LDL- 
cholesterol are hypothesized to cause 
endothelial cell membrane injury, thus 
initiating athero enesis by potentially 
increasing plate et adherence to blood 18 
vessel walls (Ref. 20 and 132). Other 
dietary components may influence cell 
membranes also. 

In a review article, Steinberg (Ref. 
132). pointed out that in vitro studies 
have demonstrated that oxidized LDL- 
cholesterol, perhaps resulting from 
increased hydroperoxides from 
polyunsaturated fats, is taken up 10 
times faster by macrophages [large cells 
that engulf foreign particles] than 
unoxidized or native LDL-lipid. 
Furthermore, antioxidants such as 
vitamin E inhibited the peroxidation of 
polyunsaturated fat-LIX-cholesterol in 
vitro. 

Berry (Ref. 6) reported the effects of 

.w 
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diets enriched in either 
mo,lounsaturate’d fat (oleic acid) or as 
oolvunsaturated fat llinoleic acid1 in 26 
he&hy male college‘students on blood 
cholesterol levels and concentration of 
oxidized LDL-cholesterol. The fat and 
saturated fat content of both diets was 
32 and 8 percent of total calories, 
respectively. Approximately 17 percent 
of calories were from monounsaturated 



of polyunsaturated fats. Each dietary 
treatment period lasted for 12 weeks 
and a 4-week Yeshiva diet was eaten 
during a 4-week cross-over period 
between diets. Compliance to the diets 
was assessed by measurement of fatty 
acid composition of red blood cell 
membranes. On the positive side, 
compared to baseline levels, total 
cholesterol was significantly reduced by 
10 percent consumption of the 
monounsaturated diet and by 16 percent 
from consumption of polyunsaturated 
enriched diet. On the negative side, 
thiobarbituric acid-reactive substances 
(i.e., lipid peroxides) in blood increased 
significantly in the blood (LDL- 
cholesterol) of subjects who consumed 
the diet enriched,in polyunsaturated fat. 
The authors suggested that 
monounsaturated fatty acids may be 
preferable because they are a poorer 
substrate for lipid peroxidation than 
polyunsaturated fatty acids. Other 
studies reviewed, which examined the 
effect of dietary polyunsaturated fats on 
serum lipid5 including HDL-cholesterol, 
are found in Table II. 

c. Persons with hypertriglyceridemia. 
Although high blood cholesterol levels 
of lipids known a5 triglycerides 
(hypertriglycerid5mia) has often been 
associated with increased risk of 
cardiovascular disease,‘the significance 
of this observation remains 
controversial (Ref. 26). Dietary changes 
including increased intakes of simple 
carbohydrates when fat intakes are 
decreased may unfavorably alter this 
condition (Ref. 20). 
E. Conclusions 

The conclusions of the reviews by the 
Federal government and by recognized 
scientific bodies that high blood levels 
of blood cholesterol and LDL-cholesterol 
are a cause have been confirmed and 
strengthened by recently published 
reports (Refs. 12,14,16,17, 27, 38. 42, 76, 
85,80,87,108,108.109,128,131,137, and 
146). Additionally, earlier conclusions 
that lower levels in blood cholesterol 
are associated with the decreased risk 
of CHD have also been confirmed by 
recent reports including those of Sprakfa 
et al. (Ref. 128) and others (Refs. 12.14, 
16,42,76,85,33.108,128,137. and 146). 
Estimates from new analysis of 
epidemiologic data suggest that a one 
mg per ml increase in serum cholesterol 
sustained for many years increases CHD 
risk by about 1.3 percent (Ref. 73). 
Significant reduction in serum 
cholesterol (greater than 3 mg per dL) 
decreases CHD mortality in men and 
women. 

The conclusion5 of the Federal 
government and other reviews by 
recognized scientific bodies that 

substantial evidence from animal and 
human studies shows that consumption 
of dietary fats, especially saturated fats 
and cholesterol, are highly correlated 
with elevated blood total and LDL 
cholesterol levels and increased risk of 
CHD were recon firmed and 
strengthened by research published 
subsequent to those reports. Recent 
cross-sectional and prospective studies 
confirm these conclusions by reporting 
significant correlations between dietary 
intakes of saturated fat and cholesterol 
and increased serum cholesterol (Refs. 
3,17,2&k 63.134, and 139). 

The Federal government reports and 
other reviews prepared by recognized 
scientific bodies noted the multifactorial 
nature of CHD. Factors included high 
serum cholesterol and LDL-cholesterol, 
high blood pressure, family history of 
CHD, cigarette smoking, obesity, 
sedentary lifestyle, and diabetes were 
identified as major risk factors. 

Diets rich in total fat, saturated fat, 
and cholesterol increase total serum 
cholesterol and LDL-cholesterol (Refs. 
17,18, 19, 44, 61, 53, 54, 67,103,121,139, 
and 140). Estimates from clinical trials 
and metabolic ward studies suggest that 
lowering intake of saturated fatty acids 
by 7 percent of total calories and 
accompanied by declines in blood 
cholesterol of 10 to 14 percent should 
decrease the risk of premature.CHD 
over a decade by about 20 percent, or 
over a lifetime of 30 percent (Ref. 78). 

Potential safety issues relate to 
possible changes in the relative 
composition of and amount of fats in the 
U.S. food supply. Because of lack of 
long-term safety data on increased 
consumption of polyunsaturated fats 
and trans-fatty acids, the Federal 
government and other reviews by 
recognized scientific bodies recommend 
that dietary consumption of 
polyunsaturated fatty acids remain at 
current intake levels of 7 percent of 
calories and should not exceed 10 
percent of total calories (Refs. 20,35. 
and 73). Intakes of trans-fatty acids 
were also recommended not to exceed 
current levels (Ref. 73). 

The diet-CHD relationship is very 
strong and consistent for saturated fat 
and less so for cholesterol. Diets high in 
saturated fat and cholesterol are 
associated with elevated levels of blood 
total and LDLcholesterol and 
consequently of risk of CHD. Diets low 
in total fat and cholesterol facilitate a 
reduction in saturated fat and 
cholesterol intakes and thus are also 
recommended as useful for lower blood 
cholesterol levels and for reducing the 
risk of CHD. A general population 
approach to reduce total dietary 

saturated fat, total fat, and cholesterol 
has been recommended as a practical 4 
goal for reducing blood cholesterol and 
risk of CHD as an achievable goal. 
F. Ten ta live Decision To Authorize 
Health Claim and Label Statements: 
Dietary Lipids and Cardiovascular 
Disease 

The agency reviewed the conclusions 
reached by the Federal government and 
other reviews by recognized scientific 
bodies, recent review articles, and the 
pertinent human and nonhuman primate 
studies published since 1988. The 
agency also considered all comments 
received in response to ‘the request for 
data and information on the topic of 
lipids and, cardiovascular disease. The 
totality of the scientific evidence 
provides strong and consistent support 
that diets high in saturated fat and 
cholesterol are associated with elevated 
levels of blood cholesterol and LDL- 
cholesterol and with risk of CHD. The 
general public health support of this 
concept, as evidenced by all recent 
dietary guidelines from both the 
government and other recognized 
scientific bodies, demonstrates that 
there is clear, significant agreement 
among experts qualified by training an 1. 
experience to evaluate such evidence 
that the relationship between saturated 
fat and cholesterol, to blood cholesterol 
levels and, thus to decreased risk of 
CHD is particularly strong. 

The prevalence of CHD is high in the 
U.S., and the associated medical and 
other costs are also high. About 27 
percent of adults (male and female: 
black and white) aged 20 to 74 years of 
age have blood cholesterol levels in the 
“high risk” category (total cholesterol 
greater than 246 mg per dL and LDL- 
cholesterol greater than 100 mg per dL) 
(Ref. 119). Another 14 percent have 
“borderline high” cholesterol levels 
(total cholesterol between 200 to 239 mg 
per dL and LDLcholesterol between 130 
to 139 mg/dL) in combination with two 
or more risk factors. The majcrity of the 
American population would benefit from 
decreased consumption of dietary fat 
and cholesterol. Extrapolating from the 
1986 population data,‘these observations 
suggest that 84 million Americans over 
20 years of age are candidates for 
medical advice and intervention. For 
individuals who have high blood lipid 
levels, estimates of benefits to be 
derived from decreased serum lipids 
include an 8 percent reduction in total 
cholesterol resulting in a 19 percent 
reduction in myocardial infarction, and 
a 7 percent reduction in all cause 
mortality (Ref. 141). 
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Dietary fat intakes by the US. 
pop&&ion are generally considered to 
be higher than desirable (Refs. XI, ~6~31, 
33, and 335). Dietary estimates for 
American adults show, that average that 
saturated fat intakes of American adults 
are about 13 peroent of calories, total fat 
intakes are about 3 7  percent of calories. 
and average cholesterol intakes range 
from 306 to over 40 mg daily for adult 
women and men. The current intake5 of 
saturated fat and total fat are currently 
well in excess of recommended goals of 
less than 10 percent and 30 percent of 
calories, respectively. Current 
cholesterol intakes of adult men also 
exceed recommended goals. The 
feasibility of meeting recommended fat 
intakes by the general pupuiation was 
evaluated by a health survey which 
included 16.346 American men aged 16 
and Older’fRef. 116). The study results 
suggested that American adults can 
successfully follow a low saturated fat. 
low cholesterol diet without formal 
consultation with health professionals. 

Browner et al. (Ref. 13) made 
statistical estimates on CHD mortality 
and total mortality if all Americans 
(across a31 ages, sex and race 
subgroups) reduced total fat intake to 30 
percent of total calories as proposed by 
the Federal government gut&lines and 
health care professionals. The estimates 
assumed optimal dietary compliance, 
without allowing for other risk factor5 or 
medical intervention. Under these 
limitations, Browner et al. (Ref. 13) 
estimated that serum cholesterol levels 
would decrease by XI mg per dL. The 
estimated reduction in risk of CHD 
mortality was reported to be 5 percent in 
the elderly and up to 20 percent in 
younger people. This reduction was 
projected to result in a 2 percent 
decrease in all cause mortality. Each 
individual, b a s e d  o n  a  ~ 1 8 6  census data, 
would increase his or her life 
expectancy by 3 to 4 months. For other 
individuais, the increase in life 
expectancy and quality of life would be 
much greater. 

Thus. FDA believes health claims 
conforming to the proposed regulation 
will assist those of the general 
population who wish to ,select foods 
reduced in saturated fats, total fats, and 
cholesterol for reduction in serum 
cholesterol level and therefore, the risk 
or CHD. 

No deficiency of essential fatty acids 
or cholesterol or other adverse effects ia 
anticipated from the decreased 
consumption of dietary lipids (saturated 
fat. cholesterol and total dietary fat) to 
levels proposed by the Federal 
government and other reviews 
recognized by scientific bodies. 

III. Propwed Regutatioo 
A. Scope offkguintion 

Based on the totality of the evidence. 
FDA has tentatively determined that 
there is and sign&ant scientific 
agreement among expert5 qualified by 
training and experience to evaluate such 
claims, that consumption of diets hih in 
saturated fats and cholesterol increases 
total and LDL-cholesterol levels and 
thus the risk of developing CHD. 

The specific health claim topic, as 
contained in section 3(b)(l)[A)(vi) of the 
1660 amendments, is “dietary lipids and 
cardiovascular disease”. FDA, however, 
limited its review to saturated fats and 
cholesterol, and to CHD. The agency 
considered these hmitations necessary 
because of the extremely large volume 
of research available on the broad topic 
of dietary lipids and cardiovascular 
disease, becanae the scientific data most 
explicitly supports the lipid nutrient 
relationship to blood cholesterol levels 
and thus CHD and Rnaily because CHD 
is the most serious, primary, and earliest 
form of cardiovascular disease. In 
addition, FDA b a s e d  its selection of 
saturated fat5 and cholesterol among the 
dietary lipids on the conclusions of a 
number of comprehensive report5 by the 
Federal government and the National 
Academy of !Sc.iertces which identified 
high level5 of these dietary lipids with 
high b lood chAster4, which is as 
causally related to CHD. FDA 
recognizes that considerable research is 
being condulcted on possible r&s of 
other dietary lipids than saturated fats 
and cholesteroi and the risk of CHD. 
However, time oon&raints prech&d 
thorough review of these other lipids. 
Petitions, rn acomdance with proposed 
requirementa for health claima pewons 
prohibited ABewhere in this issue of the 
Federal &pis&er+ may be aubmftted to 
the agency to reqmsst that the 
relationship of &her dietary lipid 
component5 to CHD, and that other 
aspects of cardiovascular disease, 
B. Relationship Between Dietaw Lipids 
and Cardiovascular Disease and the 
Significance of the Relationship 

Proposed 4 lQL73(a)@) &scribes the 
relationship between dietary lipids and 
cardiovascniar diaeaae. Proposed 
§ 101.73(a)(Z) describe5 the significance 
of the nutrtent-disease relationship for 
the U.S. population. 

Cardiovascular disease, of which 
CHD is the most frequently reported 
manifestation. cau5ed nearly one of 
every two deaths in the United States in 
lW7. More than 1  million indtviduals 
suffer heart attacks each year, and more 
than ~OOJXM die from oom$ications 
associated with CHD. In contrast it is 

estimated that for every P percent drop 
in serum cholesterol levels, there will 
be, on average. a 15 to 2 percent drop in 
incidence in CHD. 

Current dietary guidelines recommend 
that saturated fat intakes be at or below 
10 percent of calories and preferably at 
7 percent bF calories, and that 
cholesterol intakes be a? or below 300 
mg per dsJr. Ad&s in tie US. consume. 
on average, 1 3  percent of calories as 
saturated fats. Presently, intakes of 
dietary ch&ster19 by American women 
are at the goal of 306 mg per day but are 
higher (apvximately 406 mg per day) 
for American adult men. 

CHD is associated with a number of 
risk factors: high blood cholesterol 
levels, obesity, high blood pressure, 
cigarette smoking, a family histury of 
heart disease, and physical inactivity. 
Currently, average serum cholesterol 
levels in the US. am Z-l3 mg  per dE for 
adults. Approximately 25 to 36 percent 
of the adult US. population have serum 
cholesterol levels above ZOO mg per dL. 

The significant pub&c health benefits 
to be derived from decreased 
consumption of foods high in saturated 
fats and cholesterol with respect to 
decreased morbidity and mortality from 
CHD are based on conclusions reached 
by Federal government document5 such 
as “The Surgeon General’s Report on 
Nutrition and Health” (Ref. 33) and 
other reviews by recognized,acientif 
bodies including the National Academy 
of Sciences’ “Diet and Health” (Ref. 20) 
and reports from the NCEP (Refa. 31,32. 
33. and 34) and supported by FDA’s 
review of the more recent evidence. 
C. General Requirements 
I. Conformity With 2 1  CFR 101.14 
(General Requirements for Heal tb 
Claims on Food) 

In 8 lOt73(a)(3)& FDA is proposing 
that health claims relating to an 
association between dietary lipids 
(specifically saturated fats and 
cholesterol) and CHD may be made on 
the label or in the labeling of a food so 
long as all the general requirements set 
forth in 5 1OL14, proposed elsewhere in 
this Federal Register document, are met. 
Proposed 8 101.14 sets forth such 
matters a.5 the levels of fat, saturated 
fat. cholesterol and aodium that would 
disqualify a food from bearing a health 
claim and the manner in which a claim 
must be presented 
2. Qualifying Nutrients: Saturated Fat 
and Chohsterol 

In 8 101.73(a)(3)(ii), FDA is proposing 
that a health claim relating diets bw in 
saturated fats and cholesterol to 

P 
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reduced risk of CHD would be 
prohibited unless the food that is to bear 
a claim meets the requirements of the 
definitions for “low saturated fat,” and 
“low cholesterol.” These requirements 
are set forth in proposed 0 lO’Lt32. 

The evidence for the association 
between intake of dietary lipids and 
blood cholesterol levels, and ultimately 
to the risk of developing CHD. is 
strongest for dietary saturated fats and 
cholesterol. In the proposed “General 
Requirements for Health Claims for 
Food’ (published elsewhere in this issue 
of the Federal Register), FDA is 
proposing that for a substance, such as 
dietary saturated fat or cholesterol, for 
which decreased levels are needed to 
achieve dietary goals, the substance be 
at a low enough level in a food that is a 
candidate for a claim to justify the 
claim. It is further proposed that a level 
that meets the proposed levels.for the 
term “low” be the deciding criteria. In a 
companion document on “Definitions of 
Nutrient Content Claims for the Fat, 
Fatty Acid, and Cholesterol Content of 
Foods,” FDA is proposing that the food 
contain 1 g or less of saturated fatty 
acids per label serving size and per 
reference amount customarily consumed 
and not more than 15 percent of calories 
from saturated fatty acids. In that same 
document, FDA is also proposing that a 
food can qualify for a “low cholesterol” 
claim if it contains 20 mg or less of 
cholesterol per label serving size. per 
reference amount customarily 
consumed, and per 100 g of food.. 

The linkage of dietary saturated fat to 
blood cholesterol, however, raises 
questions as to the definition of 
saturated fats. In another document 
published elsewhere in this issue of the 
lhderal Register (“Supplementary 
Mandatory Nutrition Labeling”), FDA is 
proposing to retain the current 
definitions of saturated fats for nutrition 
labeling purposes. Saturated fats are 
defined as the sum of lauric, myristic, 
palmitic, and stearic acids (Clz-Cls). 
Several recent reviews by recognized 
scientific bodies (Ref. 20) and more 
recent studies (Refs. 34 and 58) have 
suggested that the serum cholesterol- 
raising properties of saturated fats are 
limited primarily to Cl2 through ClS, 
and that Cl8 does not have an 
appreciable effect on serum cholesterol 
levels. In response to early agency 
proposals on content claims for 
cholesterol and saturated fat (Ref. 
and in response to FDA’s request for 

). 

scientific data and information relating 
to health claims (Ref. ), FDA received 
numerous comments from the food 
industry requesting that declaration of 
saturated fat for nutrition labeling 

purposes be limited to the sum of the 
three saturated fats most clearly related 
to serum cholesterol-raising effects (i.e., 
lauric, myristic. and palmitic). 

FDA is aware of this rapidly evolving 
research area but is proposing not to 
limit the definition of saturated fats to 
those most related to adverse effects on 
serum cholesterol. As noted previously, 
elevated blood cholesterol is not the 
only risk factor related to CHD and 
ultimately to cardiovascular disease. 
Other saturated fats have also been 
implicated to increase risk for ’ 
cardiovascular disease, particularly 
relative to thrombogenic effects (blood 
clotting) and related effects which affect 
blood flow (Ref. 20). For this reason, 
FDA is proposing not to limit 
declaration of saturated fats to those 
related to blood cholesterol. 
3. Additional Requirements for 
Saturated Fats 

In proposed 0 101.73(a)(3)(iii), FDA is 
proposing that health claims relating 
diets low in saturated fat and 
cholesterol to decreased risk of CHD 
must also contain saturated fat at levels 
less than 1 g per 100 g or food. 

FDA, as noted above, is proposing to 
allow the use of the term “low saturated 
fat” if the food contains 1 g or less of 
saturated fat per label serving size and 
per reference amount customarily 
consumed and not more than 13 percent 
of calories from saturated fatty acids 
(see document “Definitions of Nutrient 
Content Claims for the Fat, Fatty Acid, 
and Cholesterol Content of Foods” 
published elsewhere in this use of the 
Federal Register). FDA is proposing the 
latter criterion in lieu of one based on 
one tied into the amount of saturated fat 
per 100 g of food. FDA has explained 
that it is doing so because the calorie 
density criterion will allow consumers 
to make comparisons among fats and 
oils and thus to aid them in choosing 
those products lowest in saturated fats 
when selecting from a category of 
products whose composition is 
essentially 100 percent fat. However, for 
health claims, FDA is concerned that a 
health claim linking saturated fat and 
reduced risk of CHD might 
inappropriately encourage increased 
consumption of fats and oils with the 
expectation that they have added health 
benefit. This is contrary to the 
recommendations of most current 
dietary guidelines which unanimously 
recommend reductions in total fat as 
well as saturated fat. Thus, FDA is 
proposing to require in 5 101.72(a)(3)(iii) 
that a food must contain saturated fat at 
a level of less than 1 g per 100 g of food 
to bear a health claim. 

4. Other Qualifying Nutrients: Low Total 
Fat 

In 0 101.73(a)(3)(ii). FDA is also 
proposing that health claims relating 
diets low in saturated fat or cholesterol 
to lower blood cholesterol levels and 
reduced risk of CHD are prohibited 
unless the food also meets requirements 
for a “low” claim relative to total fat 
content as proposed in the document 
“Definitions of Nutrient Content Claims 
for the Fat, Fatty Acid, and Cholesterol 
Content of Foods” published elsewhere 
in this issue of the Federal Register), In 
that document, FDA is proposing to 
define “low total fat” as 3 g or less of fat 
per label serving size, per reference 
amount customarily consumed, and per 
loo g. 

While total fat is not directly linked to 
increased risk of CHD, it may have 
significant indirect effects. Low total fat 
diets facilitate reductions in intakes of 
saturated fat and cholesterol to \1 
recommended levels. Furthermore, 
obesity is a major risk factor for CHD. 
and dietary fats, which have more than 
twice as many calories as proteins and 
carbohydrates, are major contributors to 
total calorie intakes. For many adults. 
maintenance of desirable body weight is 
more readily achieved with moderation 
of intake of total fat. The issue of dietary 
fat and risk of cancer is addressed 
elsewhere in this issue of the Federal 
Register. This approach is also most 
consistent with the U.S. Dietary 
Guidelines and other dietary guidance 
that recommends diets low in saturated 
fat, total fat, and cholesterol. 
5. Examples of Qualifying Foods 

FDA used the criteria for dietary 
lipids content and sodium to identify 
foods that would likely be able to bear 
health claims about the relationship of 
saturated fat and cholesterol to effects 
on blood cholesterol, and thus, to risk of 
CHD. Examples of foods qualifying for a 
health claim include most fruits and 
vegetables; skim milk products: 
sherbets; most flours, grains, meals and 
pastas (except for egg pastas): and many 
breakfast cereals. FDA believes that 
many of these foods are appropriate 
foods for health claims. However, the 
agency is concerned that some foods 
with no apparent nutritive value other 
than calories (such as candies) would 
also qualify. FDA solicits comments and 
suggestions on how to restrict the use of 
fat/CHD health claims to foods that are 
generally recognized as part of healthy 
diets. 



1. Health Claims: Requirements 
In 0 lOl.n(a#4](i], FDA is propos ing 

that health claims &Gg dietary lipids 
to blood chulesterol and CHD must 
make claardieta low in saturated Eat 
and cholesterol, will reduce blood 
cholesterol levels which in turn will 
reduce the risk of developing CHD. 

This requirement is based on the 
effect, as well as the strength of the 
scientific evidence regarding the 
relationship of di&azy lipids, especially 
saturated fatty acida and cholesterol, to 
risk of CHD. This relationship is 
extensively documented and 
summarized in Federal government 
reports, in other reviews by rec0gn.d 
scientific bodies, and in the science 
review presented in this document it 
shows t&a intermediate effect of the 
dietary @ids on Mood oh&&~01 levels 
and of the blood levels on the risk of 
CHD. This intermediate effect must 
clear in any health claim. 
2. Variabfiity in Response to Dietary 
Modification 

In 3 10¶.73(a)(4)(ii). FDA is proposing 
to require that health claims relating 
diets low in saturated fats and 
cholesterol ti Tednced &k of CHD state 
that mo& but not all people will reduce 
blood choles&rol levels with a 
decreased Make of satur&ed fatty 
acids and cholesterol. These responses 
are variable between, among, and even 
within individuals, and ihe variability is 
greater with rfzspect to dietary 
cholesterol than to saturated Fats. 
3. Interchangeable Terms 

The scientific evidence most strongly 
supports a link between dietary 
saturated fats and cholesterol and CHD. 
In proposed 0 lM.73(a)(4](iii), the 
agency is proposing to allow 
manufacturers to use the terms of 
“CHD” or “heart disease” to name the 
disease. These terms are terms most 
commonly used to describe the disease 
and therefore are expected to be the 
most Understandable for the consumer. 
Fewer terms are also expected to 
minimize ooosumer confusion. 

Similarly. to reduce confusion and 
misleading de&rations. the agency is 
proposing to require the use of the terms 
“blood choIest9rol” or “total blood 
cholesterol” rather than the more 
technically correct terms “serum.” 
“‘plasma cholesterol” WP “LDL 
cholesterd” The term “blood 
cholesterol” is more commonly used by 
consumers and is consistent with 
terminology in most dietary guidelines. 
FD!J is also proposing to require the u s e  

of the dietary terms “saturated fat” and 
“cholesterol” because &se terms are 
consistent with the terminology on the 
nutrition label and, therefore, should be 
less confusing to consumers. 
4. Mu&ifactoriai Matnre of the Bsease 

In 3 1Ol.73 [afi’l)(iv), the agency is 
proposing to require that health claims 
identify other risk factors @I addition to 
elevated blood ch&sterol] for CHD. 
Other mod&able risk factors include 
high Mood pressure, cigarette smoking, 
physical inactivity, and obesity. These 
various risk factors appear to act in 
concert to increase risk. Their effects 
are ai best additive and may in some 
cases be multiplicative. TAe agency 
believes that this additional information 
provides a basis for the nutrient-disease 
relationship and till increase consumer 
understanding of the numerous factors 
that contribute to risk of CHD. 
E. Optional Requ irements 

In 8 XlL73(a](5)(Pi), the agency is 
proposing bo allow marmfacWers to 
provide accuratei up-to-date, factual 
informa%ion about the incidence, 
prevalence or fixqaency of. morbidity, 
mortality, cast of health care, etc. data 
in&d@ s&o-economic status or 
educational level, aga, sex, or race 
relating to risk of the CHD. The intent is 
to provide eDIIsmner9 with such 
information as wilJ help them 
understand the aerimzsneaa of U-ID in 
the U.S. The tx3unce of such information 
should be the moat current and 
commonly used data f&om the National 
Center for Health Statistics. Use of such 
data will maintain consistency in 
estimate or statis+tical data vsed in the 
heal& claim. The source of the data 
used in the health daim muat be 
identified. 
F. Mode l Health Claims 

In p r o p o s e d  8 101.72, FDA is providing 
four model he&h messages to help 
manufacturers to understand the 
requirements of proposed 0 101.72(a) 
and to help them understand the type of 
message that FDA considers to be 
necessary and appropriate, 
IV. Appendix to the Preambl+ 
Consumer Summary on Dietary tipids 
and Cancer and Dietary Lipids and 
Coronary Heart Disease 

The following appendix is a proposed 
consumer summary to provide factual 
information in an easily understandable 
manner, to assist the consumer in 
understanding the seriousness of the 
diet (dietary 1ipids)jdisease 
(cardiovascular disease) relationship. 
The role or relationship of dietary lipids 
(particularly saturated fats and 

cholesterol) to cardiovascular disease 
(particularly Chid) is discussed. FDA 
solicits comments on this document as 
explained in the proposal on gerleral 
requirements for health claims 
published elsewhere in this issue of the 
Federal &giater~ 
Appendix-Dietary I&ids and Canoer 
and DiaarJr i&ids and Cf3ronary #-&art 
Disease 

Under the provisions of the recent 
Nutrition Labeling and Education Act, 
manufacturers may put clear 
information cm the &od label about the 
relationship b e tween a nutrient, such as 
fat or cho!esteroi, and a disease or 
health-r&ted oonditi~. To prevent 
consnmem from be ing misled the Food 
and Drug A&M&ration (FDA] allows 
only truthful label statements about diet 
and health rdationships that are firmly 
supported by tfie current scientific 
evidence. There is agreement that the 
scientific evidence is strong enough to 
allow health claims about the 
association befween total dietary fat 
and the risk of some types of cancer and 
the association between dietary 
saturated fat and cholesteroi and the 
risk of CHD. 

Many consumers have said that 
health claims on food labels could be 
useful to them in making improvements 
in their diets. However, label space is 
often limited Therefore, this pamphlet 
provides information about diet and 
health claims that supplements what 
you may see on food labels. 

In addition to the association between 
fat and cancer and between saturated 
fat, chol& and heart disease, FDA 
is allowing health ciaims about calcium 
and osteoponGs and sodium and 
hypertem&n. For fnfonaation about 
these other diet a n d  health 
relationships, write toz to be inserted. 
What is Coranary Heart Disease? 

A common usage term for coronary 
heart disease is heart disease. Coronary 
heart disease encompasses the hear\ 
muscle and its supporting b lood vessels. 
Complications from heart disease 
results from narrowing of blood vessels 
(medically called atherosclerosis) and 
decreased flow of blood to various parts 
of the body. Myocardial infarction or Ml 
is a medical term used to describe a 
heart attack. 

Atherosclerosis occurs because of 
raised fatty or fibrous deposits (plaque) 
that develop in the walls of blood 
vessels in the affected area. The procesc 
of plaque development is gradual, and 
often begins in childhood. 
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Wha t  is Canc e r ?  
Cancer is not one disease, but more 

than 100 differen diseases. In each of 
these diseaa cells begin to grow out- 
of-contd at cute asite in the body. and 
these abnormal ~4s spread bother 
parts of the body. 
Wh y  Are l&xwt Dis eme a n d  Lancer 
hla jcw PuMic  Heaith Gwc ems ?  

Coronary heart disease and cancer 
are public health concerns because they 
are the two leading causes of death in 
this country. Illness and death from 
these diseases cost billions of doHars in 
health care costs and in lost work. 
Moreover, early deaths from these two 
diseases cheat man y  victims of valuable 
years of life. 

Despite the recent sharp decline in the 
death rate from this condition. coronary 
heart disease still accounts for the 
largest number of deaths in the U.S. 
Canoer &  the second &ding cause of 
death in this COW&~.  The leading 
cause5 sf cancer death aw 1u.q cancer. 
colorectd cancer. breast cancer, and 
prostate cancer. 
Wha t  Cau s e s  Cunc e r a n d  Coronary  
Heart Disea s e ?  

Bofh of these diseases are caused by a 
combination and interaction of multiple 
environmental, behavioral, social, and 
hereditary factors. It is clear that diet, 
one of the environmental factors, plays 
an imprrrtant role in the development of 
these diseases. 

Heeedity and &her factors, in&ding 
e levaM Mood  serum cboles2erol. 
cigarette smolring, high Moo d  pressure, 
obesity and tiact+ve life style, are 
known to increase a person% risk of 
developing coronary ‘heart disease. 
Elevated Moo d  &olesterol, one of the 
major risk factors for coronary heart 
d isease, is associated with excess fat. 
e.sWally saturated fat. and cholesterol 
in the diet. 

Man y  studies have established a 
strong association between consuming a 
diet high ‘in saturated fat and cholesterol 
and increased risk of coronary heart 
disease. High saturated fat end 
cholesterol diets are estimated to be 
associated with one-third of the c a s e s  of 
coronary heart disease reported in this 
country. 

T h e  way diet affects blood choiesterot 
varies among  in&viduaIs. However, 
blood cholesterol does increase in must 
people when they eat a diet high in 
saturated fat and cholesterol and 
excessive in calories. Of these. 
saturated fat has the greatest effect; 
dietary cholesterol has less. 

Cancer has man y  causes and severat 
stages in its f&velopment. Th e  risk 

factors for dew&pi- cancer ins&de a 
family historyof a specific type of 
cancer (such .as breast, prostate or co lon 
cancerj. c igareZte smoking, aMu  
consumpti~ radia*ion. and dieiary 
factors. 

Currently, the stvmg& scientific 
evidence relating die* to cancer is &at 
the amou n t ’ of total fat in the &et ma y  
have a relationship with cancer. III 
particular, man y  experts agree that a 
high fat diet ma y  influence the risk for 
developing breast, colon, and prostate 
cancers. 

Not enough is known currently for 
scientists &  decide whether different 
kinds of fats (animal or vegetable; 
saturated O F  unsaturated) ma y  be 
responsible for an increased risk of 
developing ~cancer. 

Because of scientific agreement that 
reducing total fat and saturated fat is 
likely to lower the rates of these two 
major chronic diseases, it is 
recommended that Americans z years of 
age and older choose a diet low in total 
fat and saturated fat. Animal products 
are the source of all dietary cholesterol. 
Eating less fat from animal sources wiil 
help to lower the cholesterol as well as 
the saturated fat in your diet. 
Do Most  Feop i e  Get ‘TOO  Mu c h  Fat. 
Sutumted  Fat cmd  Cho iestem! in Wh a t  
T h e y  Eat? 

T h e  average U.S. diet, it’s estimated, 
contains about 37 percent of calories 
from total fat. 13 percent of calories 
from saturated fat and 360 m g  of 
cholesterol per day. Health experts 
r e c ommend diets that contain 30 percent 
or less of calories F r om total fat, 10 per 
cent or less of calories from saturated 
fat. and XIU mg  or less of cholesterol a 
day. T b e  U.S. Public Health Service has 
set a national health goal that all 
persons who are 2 years of age and 
older c o n s ume these levels of fat and 
cholesterol by the end of this decade. 
Haw Do  Yub u  Lea r n  HOW  Muc h  Fat a n d  
ChofesteTo l F a a d s  Cpnta i n? 

You may  or ma y  not be able to tell 
that there’s fat in a food by looking at it, 
Butter. margarines, shortenings, and oils 
are the more obuious sources of fat In 
other foods, such as cheese, baked 
goods. nuts, and salad dressings. the fat 
isn’t as easily detected. Cholesterci 
content is not obvious at all in foods. 

A  good way to learn about fat and 
cholesterol content is to read nutrition 
labels. Most foods n ow have nutrition 
information on their labels. 

T h e  amounts of total fat and saturated 
fat in a serving of food are listed in 
grams (g) on the nutrition label. 
Cholesterol is listed in milligrams (rug). 

“Daily r&es* for bat, saturated and 
cholesterol also appear on food labels. 
T&SE tambers have been established 
by FDls for several natrients that are 
important in diet and health 
relationshkps. T h e  daily values are to 
help <you &earn h ow &e amount of a 
nutriept in a sewing d food relates to a 
reasonable amount for the day. 

T h e  daily value for total fat is 75 g, 
and for saturated fat is 25 g. That mean s  
total fat for a dayof?5 g, of which no 
more than 25 g should be from saturated 
fat. These numbers are based on a 235% 
calorie diet that has zw percent of 
calories from fat and 10 percent from 
saturated fat. 19 2!%&calorie die? is 
about the c&&s recommended for an 
adult woman. 

if yen consume a different number of 
calories a day, it% not hard to figure out 
your own daily values For total fat and 
saturated fat. First, multiply the number 
of cak3ries you consume by 30 percent 
(for,example, 2000~.30=600). Then 
divide rha‘t number by nine, which is the 
number of cabries each g of fat provides 
(600 divided by 9=67 g of fat a day]. 
Repeat for saturated fa9 (XKKJX S~=ZOO; 
ZOO divided by 9=22 g of saturated fat a 
day). 

T h e  daily value For cholesterol is 300 
milligrams, which is an upper limit that’s 
generally recommended for healthy 
people. A  food that contains 350 
milligrams of cboiesterol per serving, 
therefore, would provide about half of 
the daily value forcholesteroi. 
Wha t  DO  Labe l Cia ims About Fat a n d  
Cholesterol Me n n ?  

In addition to the amount of fat and 
cholesterol fisted M  ithe nutrition label, 
you ma g  see o&r claims about fat and 
cholesterol content on s ome food 
packages. There are two types of these 
claims-nutrient content claims and 
health claims. 

Nutrient content claims describe the 
amouat of fat, saturated fat or 
cholesterol a food contains. These types 
of claims can ,be used on a label only if a 
f d 00 meets several definitions 
established by FDA. 
Cholesterol claims 

0 A  “cholesterol free” food has less 
than 2 milligrams of ckolesterol and 2 
grams or bss of saturated fat in a 
serving. 

l A “low cholesterol” food has 20 
milligrams or kss of cho’lesterol in a 
serving and in 160 grams of food and 2 
grams or less of saturated fat in a 
serving. 

l A “reduced chokzeterol” food has its 
cholesterol content reduced by XI 
percent or morn compared to the regular 
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food product and contains 2 g or less of 
saturated fat in a serving. 

Cholesterol claims may be made only 
on foods that contain a limited amount 
of fat (no more than 11.5 g per serving 
and per 100 g) unless the claim also tells 
the total amount of fat, for example, 
“cholesterol free, contains 12 g of fat per 
serving.” 
Fat claims 

l A “fat free” food has less than a 
half g of fat in a serving and no added 
fat or oil. 

l A “low fat” food has 3 g or less of 
fat in a serving. 

l A “reduced fat” food has a 50 
percent or more reduction in fat with at 
least a 3 g reduction in fat content. 

l A “low saturated fat” food has 1 g 
or less of saturated fat in a serving and 
no more than 15 percent of its calories 
from saturated fat. 

l A “reduced saturated fat” food has 
its saturated fat content reduced by 50 
percent or more compared to the regular 
food product with at least a 1 g 
reduction in fat. 

Also, the labels of some foods in 
which fat or cholesterol has been 
significantly reduced, but not enough to 
meet the definitions above, may have a 
statement that tells how much less fat or 
cholesterol the product contains than a 
comparable product; for example, “This 
pound cake contains 40 percent less fat 
than our regular pound cake.” 

Foods such as fruits and vegetables 
that meet the definitions for fat or 
cholesterol without special processing 
may have claims on them. However, the 
label must say that fat or cholesterol 
isn’t usually present in the food, for 
example, “broccoli, a fat-free food,” 
“frozen perch, a low fat food,” or 
“raspberries, a low saturated fat food.” 

Health claims are those made about 
the relationship between the amount of 
a nutrient you eat and the risk of a 
disease, for example, between total fat 
and cancer or between saturated fat and 
cholesterol and heart disease. 

Health claims about the relationship 
between fat and cholesterol and heart 
disease can only be made on products 
that are low in saturated fat and 
cholesterol, and have 15 percent or less 
of their calories from fat. To make a 
health claim, the product also cannot 
contain another nutrient that increases 
the risk of a diet-related disease other 
than atherosclerosis, for example, a high 
amount of sodium which has a 
relationship to high blood pressure. 

Health claims about the relationship 
between fat and cancer can be made 
only on foods that are low in fat and do 
not contain another nutrient that 

increases the risk of a diet-related 
disease other than cancer. 

These are some of the kinds of foods 
on which you may see health claims 
about nutrients related to cancer and 
heart disease: fruits, fruit juices, 
vegetables, breakfast cereals, dried peas 
and beans, skim milk, pasta products, 
and diet salad dressings. 
Other Risk Factors for Cancer and Heart 
Disease 

Coronary heart diseases and cancer 
are complex diseases with multiple 
causes, and they (usually) develop over 
a long period of life. Hereditary as well 
as environmental factors contribute to 
the risk for developing these diseases. In 
addition to practicing good nutrition, 
several other controllable factors are 
part of a healthy lifestyle and may help 
to decrease your chances of 
cardiovascular disease and cancer. 
These include maintaining a healthy 
body weight and good physical fitness, 
not smoking cigarettes, drinking only in 
moderation if at all, and not abusing 
drugs. 
Facts to Keep in Mind 

l It’s the total combination of foods 
that you eat regularly-both the kinds 
and the amounts-that’s important in 
terms of good nutrition. Eating a 
particular food or a specific food isn’t a 
magic key that will assure you have a 
more healthful diet. 

l Eating a healthy diet, in itself, 
doesn’t guarantee good health. A 
healthy diet, however, is an important 
part of a healthy lifestyle. 

l In addition to what you eat, many 
factors may be related to your own 
chance of developing a particular 
disease, for example, your heredity, your 
environment, and the health care that 
you get. Our knowledge about most diet- 
health relationships is incomplete, and 
will improve as scientific knowledge 
increases. However, enough is known 
today about some of these relationships 
to encourage specific dietary practices 
that are believed to be beneficial. 
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Vt Environmental Impact 
The agency determined under 

provisions found in 21 CFR 2524(a)(ll) 
that this action by the agency is of a 
type that does not individualiy or 
cumulatively have a significant effect on 
the human environment. Therefore, 
neither an environmental assessment 
nor an environment impact statement is 
required. 
VII. Economic Impact 

The food labeling reform initiative, 
taken as a whole, will have associated 
costs in excess of the $~OO million 
threshold that defines a major rule. 
Therefore, in accordance with Executive 
Order 1229l and the Regulatory 
Flexibility Act (pub. L. 96-354), FDA has 
developed one comprehensive 
regulatory impact analysis (RIA) that 
presents the costs and benefits of all of 
the food labeling provisions taken 
together. The RlA is published 
elsewhere in this issue of the Federal 
Register. The agency requests comments 
on the RIA. 
VIII. Effective Date 

FDA notes. however, that in section 
10(a)@)(B) of the 1990 amendments, 
Congress provides that if the Secretary, 
and by delegation FDA, finds that 
requiring compliance with section 403(q) 
of the act, on mandatory nutrition 
labeling, or with section 403(r)(2) of the 
act, on nutrient content claims, 8 months 
after publication of the final rules in the 
Federal Register would cause undue 
economic hardship, the Secretary may 
delay the application of these sections 
for no more than 1 year. In light of the 
agency’s tentative findings in its RIA 
that compliance with the 1999 
amendments by May 8.1993, will cost 
$1.5 billion, and that 8 month and 1 year 
extensions of that compliance date will 
result in savings that arguably outweigh 
the lost benefits, FDA believes that the 
question of whether it can and should 
provide for an extension of the effective 
date of sections 403(q) and (r)(2) of the 
act is squareI* raised. 

FDA has carefully studied the 
language of section 10(a)(3)(B) of the 
1990 amendments and sees a number of 
questions that need to be addressed. 
The first question is the meaning of 
“undue economic hardship.” FDA 
recognizes that the costs of compliance 
with the new law are high, but those 
costs derive in large measure from the 
great number of labels and firms 
involved. The agency questions whether 
the costs reflected in the aggregate 
number represent “undue economic 
hardship.” 

Therefore, FDA requests comments on 
how it should assess “undue economic 
hardship.” Should it assess this question 
on a firm-by-firm basis, as was provided 
in the bill that passed the House 
Committee on Energy and Commerce (H. 
Rept. 101538,lOlst Gong., 2d sess., 24 
(1990)), an industry-by-industry basis, or 
should it assess this question on an 
aggregate basis? If the agency should 
take the latter approach, commenti 
should provide evidence that would 
permit the agency to make a 
determination that there is “undue 
economic hardship” for most companies. 
FDA also points out that aFessing 
hardship on a firm-by-firm basis would 
likely be extremely burdensome because 
of the likely number of requests. 

FDA will consider the question of the 
meaning and appropriate application of 
section 10(a)(3)(B) of the 1990 
amendments as soon as possible after 
the comment period closes. The agency 
intends to publish a notice in advance of 
any final rule announcing bow it will 
implement this section to assist firms in 
planning how they will comply with the 
act. Tbe early publication of this notice 
is to assist firms in avoiding any 
unnecessary expenses that could be 
incurred by trying to comply with a 
compliance date that may cause “undue 
economic hardship.” 
IX. Comments 

Interested persons may, on or before 
February 25,X992, submit to the Dockets 
Management Branch (address above) 
written comments regarding this 
proposal. Two copies of any commtnts 
are to be submitted, except that 
individuals may submit one copy. 
Comments are to be identified with the 
docket number found in brackets in thz 
heading of this document. Received 
comments may be seen in the office 
above between 9 am. to 4 p.m., Monday 
through Friday. 

In accordance with section 3(b)(l)(B) 
of the 1990 amendments, FDA must 
issue by November 8.1992, final 
regulations for mandatory nutrition 
labeling. If the agency does not 
promulgate final regulations by 

November 8.1992 the 1990 amendments 
provide that the regulations proposed in 
this document shall be considered as the 
final regulations. The agency has 
determined that 90 days is the maximum 
time that it can provide for the 
submission of comments and still meet 
this statutory timeframe for the issuance 
of final regulations. Thus, the ageircy is 
advising that it will not consider any 
requests under 21 CFR 10.40(b) for 
extension of the comment period beyond 
February 25.1992. The agency must limit 
the comment period to no more than 90 
days to assure sufficient time to develop 
a final rule based on this proposal and 
the comments it receives. 
List of Subjects in Zl CFX Part 101 

Food Labeling, Reporting and 
recordkeeping requirements. 

Therefore, under the Federal Food, 
Drug, and Cosmetic Act and under 
authority delegated to the Commissioner 
of Food and Drugs, it is proposed that n 
CFR part 101 be amended as follows: 
PART IOl-FGGD LABELING 

1. The authority citation for 21 CFR 
part 1M is revised to read as follows: 

Authority: SFC. 4,&t%. of the Fair Packaging 
end Labeling Act (15 U.S.C. 1453.1454.1455): 
sets. 201.301.402.403.409,501.502 505,70X 
of the Federal Food, Drug. and Cosmetic Act 
(21 U.S.C. 321,331,342,343,344 351.352355, 
371). 

2. New 0 10l.73 is added to subpart E 
to read as follows: 
$101.73 Health ctaimaz Bptda and 
cardtovaacular diaaaae and ltpida and 
CSllCW. 

(a) Coronary heart disease-(l) 
Relationship between dietary hpids 
[prinlarily satumted fat a n d  chalestemll 
and coronary heart disease: Diets high 
in the lipid components, saturated fat 
and cholesterol are associated with 
increased levels of blood cholesterol 
and, thus, increased risk of developing 
coronary heart disease. Reductions in 
intake of saturated fats and cholesterol 
are associated with decreased levels of 
blood cholesterol and lower risk of 
developing coronary heart disease. 

(2) Significance of the relationship 
between satumted fat and cholesterol 
and risk of coronary heart disease. The 
cost of coronary heart disease in the 
United States is considerable in terms of 
morbidity. mortality, direct health care 
expenditure and loss in productivity. 
Substantial improvements in the quality 
of life and significant reductions in 
health care costs can result from 
reducing the morbidity and mortality 
associated with coronary heart disease. 
Early manfigement of risk factors for 

c 
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coronary heart disease can aid in 
achieving this major public health goal 
for which national, population based 
recommendations to reduce risk of 
coronary heart disease and other forms 
of cardiovascular disease have been 
made. One of the major 
recommendations is to decrease 
consumption of dietary fat, especially 
: ,turated fat and cholesterol. 

(3) Ceneml requirements. A health 
claim associating a diet low in saturated 
fat and cholesterol with decreased risk 
of coronary heart disease may be made 
on the label or labeling of a food 
provided that: 

(i) All requirementli set forth, in 
3  101.14 are met: 

(ii) A serving of the food meets the 
requirements of 3 101.62 for: 

(A) ‘!Low saturated fat,” 
(B) “Loti cholesterol,” and 
(C) “Low fat.” 
(iii) The food contains 1 gram or less 

of saturated fat per 1 0 0  grams. 
(4) Specific requirements. The health 

claim would be prohibited unless the 
following requirements are met: 

(i) The health claim shall state that a 
diet low in saturated fat and cholesterol 
will reduce high blood cholesterol and, 
thus, reduce the risk of coronary heart 
disease. 

(ii) The health claim shall state that a 
diet low in saturated fat and cholesterol 
will reduce high blood cholesterol in 
some individuals but not in all; 

(iii) The health claim shall use the 
following terms: 

(A) For the disease: coronary heart 
disease or heart disease; 

(B) For lipid levels: Blood cholesterol 
or total blood cholesterol: and 

(C) For dietary terms, saturated fat(s); Four Sample Health Claims 
or cholesterol. 1. Diets low in saturated fat a n d  

(iv) The health claim may indicate cholesterol, as part of well ba l anced diets 
that coronary heart disease is a a n d  healthy lifestyles. will reduce elevated 
multifactorial disease. It may identify b lood cholesterol a n d  lower the risk of 
major risk factors: 

(A) A family history of coronary heart 
disease: 

(B) Those who have elevated blood 
cholesterol levels: 

(C) High blood pressure: 
(D) Those who smoke cigarettes 
(E) Those who are obese (greater than 

30 percent above ideal body weight): 
(F) Those who have diabetes; and 
(G) Those who are physically inactive. 
(5) Optional information. The health 

claim may provide the following 
information. 

deve lop ing heart d isease in most individuals. 
Individuals at hinhest risk include those with 
a  medical history of heart disease. 
hypertension, or who  h a v e  blood cholesterol 
levels greater than ZOO mg per d L  Other risk 
factors include: inheritance of premature 
coronary heart disease, smoking, obesity. 
diabetes mellitus, a n d  sedentary lifestyle. 

2. Heart d isease is associated with many  
risk factors including: a  family history of 
premature heart disease, hlnh b lood 
cholesterol, hypertension. cigarette smoking, 
obesity a n d  consumption of diets high in 
saturated fat a n d  cholesterol. A healthful diet 
low in saturated fat, total fat. a n d  cholesterol 
will lower b lood cholesterol a n d  reduce the 
risk of heart d isease in most people. 

3. Develop ing heart d isease d e p e n d s  u p o n  (i) The health claim may state that 
individuals with elevated blood many factors, &luding a  family history bf 

cholesterol, a  family history of coronary 
the disease, high b lood cholesterol, hi& 

heart disease, or those with multiple risk 
b lood pressur& being overweight. cigarette 

factors for coronary heart disease 
smoking, lack of exercise, a n d  diets high in 

shou ld seek medical advice a n d  
guidance; and 

s ome t$es of fat. A healthful diet low-in 
saturated fast, total fat, a n d  cholesterol a n d  a  
healthv Iifestvle will lower b lood cholesterol 
levels&d re&xe the risk of heart d isease in 
most people. (ii] The health claim may include 

information on the number of people in 
the United States who are at risk or who 4. High b lood cholesterol Is a  major cause 

have been diagnosed as having coronary 
of coroqary heart disease. Other important 

heart disease or may include 
factors are a  family history of heart disease, 
be ina overweight. hti b lood oressure. a n d  

information on morbidity and mortality cig&tte smol&q+ A-healthy diet low lo 
associated with coronary heart disease. saturated fat. total fat. a n d  cholesterol will 
The sources of such information must be lower b lood cholesterol levels a n d  reduce the 
identified, and be current (as found in risk of heart d isease in most people. 
information from the National Center for 
Health Statistics). 

(6) The following are four sample 
health claims that may be used in food 
labeling to describe the relationship 
between dietary lipids and 
cardiovascular disease: 

Dated: November  4.1991. 
David A. Kessler, 
Commissioner of Foodand Drugs. 
Louis W. SoIlIvan, 
Secretary of Health a n d  Human  Services. 

Note: The following tables will not a p p e a r  
in the annua l  Cod e  of Federal Regulations. 
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TASLE 1 .--LIPIDS AND CARDIOVASCULAR DISEASE: EPIDEMIOLOGICAL STUDIES (SCIENCE SUMMARY UPDATE) 

Reference 

Abbot 1988 
(Ref. 1). 

P 

I 

Study design 

hepecllve. 
Framingham Study. 

Study population 

!425 men and 
woman; 50 to 79 
years; MultIpIe risk 
factors: BP. WL  
smoking, HDL-C, 
TC. estrogen. 

Duration 

12 year . . . . . . . . . . . . . . 

Test/Methods 

N/A . . ..,........................,... Importance of HDL-C; 
possible la have high 
TC of WNch HM-C 
make it high a n d  h a v e  
decressed risk of 
CHD; (men HDL-C 53 
tO12Qmgldl iX 
wonlen 47 lo 65 mgldl 
reduce risk of U-to); 
HDL-C prqtect women 
who are shove 50 
yeare old HMC less 
thsn 46 mgIdl6 times 
iFeased risk women 
of CHD for men less 
than 53 mgldl results 
I” 60 to 70% chenrx 
of MI. 

Reed 5  

Protective effecl of HDL- 
Clntnenandwomen 
VariesWlthage 

estimates relative risk 
reduction. 
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TABLE I.--LIPIDS AND CARDIOVASCULAR DISEASE: EPIDEMIOLOGICAL STUDIES (SCIENCE SUMMARy t&DATE)-&ltiRUBG 

Reference 

Burke 1991 
(Ref. 15). 

Bush 1960 
(Ref. 17). 

Dagenak 1990 
(Ref. 27). 

Dyerberg 1999 
(Ref. 40). 

Gramenzi 1990 
(Ref. 51). 

-- 
Study design 

3rosssectional . . . . . . . . . . 

~rospectlve re- 
analyafa of the 
re\ationship 01 dlel 
to SenJm 
cholwtefol In 
women. 

‘rospectfve .._... . . . . . . . . . . . 

:ross-WctiOnal study 
of dietary fats and 
serumtipidslntwo 
Popolafm wow 
(in Greenland and 
Denmark). 

&se-control study of 
impact of diet on 
CHD. 

- 
Study population 

Minnesota residents 
26 to 74 years old, 
both saxes; first 
sufvey in 1966 to 
62 had a 
poputattbn of 3365; 
second survey in 
1965 to 07 
consisted of a 
population of 4545. 

Analysis of data for 
womenfrom 
prospective studies: 
(Framingham. Tel 
Aviv, NHANES) 
wtth emphasis on 
HOL-C. 

1576 men, 35 to 64 
years; Multi-factors; 
end potnta first 
event CHO. angtna, 
MI, CHD death. 
subjects free of 
heart disease at 
beginntng of study. 

t5 to 04 year old 
Danish men and 
Greenland lnurt 
men. 

:aaeaz 267 Italian 
women, with history 
d ecute MI; 
average age 49; 
649 Controts: 
patients from 30 
hosprtals. 

Duration 

N/A . . . . . . . . . . . . . . . . . . . 

variable . . .._._....... 

12 year . . . . . . . . . . . . . . 

25 years of 
data. 

a years ._.., f _....... 

Test/Methods 
- 

Part of the Minnesota 
Heart Survey. This 
survey is more 
focused uoon 

commun& trends in 
awareness of heart 
disease and preventive 
taotora Otetary survey 
methods are not 
discussed in this paper 

VIA . . . . . . . . . . . . . .._.................... 

3aseline history through 
questtonnake, 
complete medical 
evaluation to rule out 
CVD. Cardiologist 
diagnosed angina, 
enzyme levels, EKG. 
MI, autopsy data. 

&oratory analysis of 
blood; morbidity data, 
which the author 
admits is not aa good 
among the lnuits as 
the Danes. 

kd frequency and 
lifestyte questionnaire. 

I 

. . \ 

I 

I’ 

t 

/ 

P 

Resuns 

n both men and woman, 
the distdbution of 
cholesterol levels 
decreased from 1980 
to1Q62blQ65b 
1987. The greatest 
decline to serum total 
cholesterol waa 
observed in the 65 to 
74 year olds. 

Nomen with greater thar 
265 mgldl TC are at 
3X greater risk of MI; 
HDLC ia strongty 
negatively correlated 
and is an independent 
predictor of CHD in 
women. For each 10 
mgldl reductton in 
HOL. there ta a 50% 
decrease in Mh low 
chotesteml diet or high 
P/S diets in women 
decrease TC, LOL-C. 
and HOLC; obese 
women have high TC. 
LDL-C and low HOLC. 

tdjusted data for age 
Hgh serum cholesterol 
=positivsly 
correlated with the ftrsi 
coronary event, but 
not CHO mortality. 
Two-thirds of CHD 
hlcidencelsdueto 
elevated btood 
pressure, smoking and 
high serum cholesterol 

nuits: Fat energy, 39%; 
P/S ratio, .64; n-3 
PUFA 14g/day 

lanes: Fat energy, 42%; 
P/S ratio, .24; n-3 
PUFA. 3911 day. 

itthough the lnutts have 
higher fat intake than 
Danes, Oanes have a 
131 incidence of 
acute MI, compared to 
Greenlandera. There is 
a highly significant 
dterence f-005) 
between the Danea 
and lnutts in all of the 
follow@ parameters: 
chotesterol. 
trigtycendes. LDL. 
VLOL, and HOL. 

Lcute MI was strongly 
associated wrth 
frequency of 
consumptron of meat, 
ham, salami, butter, 
total fat added to food 
and coffee. A slight 
Inverse relationshtp 
was observed between 
consumptron of fish. 
carrots, green 
vegetables and fresh 
frurt. 

asJBssment 

The survey is not 
applicable to the 
questions of dietary 
causes 01 heart 
dlwaw. 

HANES survey showed 
no aswdatlQl 
between dietary and 
serum chotesterol 

Since elevated BP is a 
risk factor R CHD, 
antlhypeftenstve 
flldkfttiorm~ybs8 
cT2Jnfautldlng risk 
factor. Well-controlled. 

Llncontrotled for other 
ilaIr factors, sucft as 
genetic and ttfestyfe 
drfferences. 

questionnaire was 
verified by telephone 
in only 10% of cases. 
lnaenstttve dietary 
colle-ctron (Food 
frequency reported es 
low, medium 01 high) 
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TABLE 1 .--Lwm AND CMIO~OVASCULAFI DISEASE: EP~OEM~OL~G~CAL SPUMES (SCIENCE SWRY lJmm@-Continued 

Reference 
- 

Kesteioot 1989 
(Ref. 88). 

Keys 1988 
(Ref. 70) 

LOWilt 1991 
(Ref. 831 

Mitchell 1989 
(Ref. 97). 

Study design 

hes-secttonal . . . . . . . . . 

crosPsectiil re- 
analysis. 

zrooss-wctlonal study 
of dietary fats and 
SenJrn cholesterol. 

Jmspective study . .._ 

- 

I 

! 

. . : 

Study population 

Stratified random 
sampling in 42 
counties of Belgium 
which yielded 5485 
men and 4856 
women. 

5829 Israeli men, 40 
to 60 years. 

539 healthy elderly 
(aged 85 to 79YI 
Dutoh indiiiduals; 
after exckJsion of 
thOSSUsing 
&olesterol-lowering 
drugs. antidiabetic 
medlcatlon. and 
those on a dietary 
@men. 199 men 
and 180 women 
remaIned. 

3301 Mexican- 
Amedcans (1393 
mea, 1908 women), 
1877 non-Hispanic 
whites (835 men, 
1042 women), 25 
to 64 years of age. 

Duration 

WA ______ .___ _, 

J/A _I... ..__..__._ 

I years . . . . 

Test/Methods 

Data on nufrttii wae 
otdaiibya24houf 
food record method. 

In the original study, 
IsraelI men were 
divided into 6 groups, 
based on region of 
birth. The serum 
chotesterot was 
measured onty once 
Keys redid the 
analysis of the original 
Israeli study. using a 
regression model he 
developed with 
schizophrenks. 

Nutritional survey within 
the Out& Nutrition 
Surveillance System: 
food consumption data. 

Mean levels of 
cardiovascular risk 
factors were 
computed, and each 
subgroup was given a 
cardllvascufar risk 
score. ECG’s have 
been obtained on all 
subjects, and coding 
according to the 
Minnesota cfiteria hes 
now beencorl@fhd 
on all diabetic subjects. 

Results 

In both sexes. salwalad 
fa! tntake incmaaed 
bothtotalchoksmd 
andHDL-. 
Also. in both sexes. 
there is an inverse 
relationah!! between 
polyunsatumtad fat 
intake and HDL- 
choleaterot. Dietary 
cholesterol makes no 
independent 
contribution to total 
serum cholesterol but 
increases HDL- 
cholesterol in women. 

When intra-individual 
vanation is corrected, 
a highly significant 
relationship between 
mean dietary fatty acid 
consumption and 
mean serum 
cholesterol appears. 

Among men, intake of 
monounsaturated fat 
was poelUvely and 
consistently 
asaoclated with serum 
total cholestefol. 
Among women. intake 
of saturated fat was 
positively associated 
with serum total 
cholesterol. 

In bofB men and women, 
~r+&r~nd HDL- 

whites after controlling 
for age and sex, non- 
Hispanlc while 
dlbetics were 2.3 
times as like (no Cl 
imported) as &lxkan. 
Am&candWaticato 
have ECG evidence of 
Ml. 

commenta and assessment 

other food 
components should be 
included in the model. 

Keys’ pornt that the 
relationship between 
serum cholesterol and 
dietary fat can not be 
understood by a one- 
the wrunl cholesterol 
measurement k well- 
taken. l-ill model, 
whichwasdeveloped 
in schizophrenics. has 
quastbnabta 
representatlveness. 
Theauthofahmthe 
ortginal sWJy have not 
responded. 

fhis is a wrrelatiinal 
study. arid Wiefefore 
doesnotlookat 
lndiil outcomes. 
Since eldafly people 
onadtetwere 
excluded. lhose 
r-8 to h@h- 
cholesterol diets may 
have been 
underrepresented. 
Confounding was well- 
contrdled. 

rhe current risk factors 
mfght not fully capture 
llletime exfxxure to 
risk factora. Current 
risk factors might not 
account for all the 
variance in CV 
outcome. Currently. 
only detailed 
infomxtbon on 
dlabelicshasbeen 
-vMand 
analyzed; woufd like to 
we completed study 
on healthy individuals 



OU7!50 Fadeial ‘Regiiter / Vol. 56, No, 229 1 Wednesday, November 27, 1991 I Pkqhskd Rules 

TABLE l.-LIPIDS AND CARDIOVASCULAR DISEASE: EPIDEMIOLOGICAL STUDIES (SCXNCE SUMMARY UPDATE)-Gzintinued 

Reference 

Pekkanen 1991 
(Ref. 106). 

Pocock IQ69 
(Ref. 109). 

Reed 1990 
(Ref. 110). 

Shlmamoto 
1969 (Ref 
121). 

Study design 

Jrospecttve study of 
serum lipids and 
CHD mortality. 

‘rospectiie study of 
relatIonship of 
werum lipids to 
ischemic heart 
disease. Brilish 
Regional. 

tospectiie study of 
serum cholesetero’ 
and CHD. 

respective study of 
the relatkmshii of 
animal fat Make t> 
Cl-ID. 

Study population 

2541 white men, ages 
40 to 6% both free 
of and with a 
history of CVD. 

1725 British men. age 
40 to 59 years. 

il4 sets twins, male, 
age 42 to 55 family 
history of CHD. TC. 
HDL-C. physicians 
records, death 
CWtllCateS. 

! cohorts: 
2257 men and 
women, ages 40 to 
69 at baseline, 
followed from 1963 
to 1966 to 1973. 

!. 2711 men and 
women, ages 40 to 
69 at baseline, 
followed from 1972 
to 1975 to 1963. 

Duration 

10.1 years 
follow-up. 

r 5 years . . 

4 to 16 year.... 

’ to 11 years.... 

3aseline measurements 
obtained as part of the 
Lipids Research 
Clinics Program 
Prevalsnce Study. 
annual follow-up for 
mortality, not 
mtervention. Vital 
status is currently 
known for over 99.6% 
of participants. 

blood samples, 
standardized for hr of 
dav: morbiiilv and 

ked 2 way analysis of 
variance. 

Surveillance through 
investigation all 
hospitalized cases plus 
SIX other 
ascertainment 
sources: national 
insurance claims. 
reports by local 
zsi&Tbulance 

cerllkaies, reports by 
public health nurses 

and risk factor suweys. 

Results 

jmong those with CVD 
at baseline. those with 
high TC levels 
(>6.1 Smmol/l), had a 
risk of death from CVD 
(including CHD) 3.45 
times higher (95% Cl 
1.63 to 7.33) than 
those with desirable 
total cholesterol(TC) 
(~5.16 mml/l) For 
LDL-C: a RR of 5.92 
(95% Cl 2.59 to 13.51) 
for >4.13 mmol/l 
compared to ~3.35 
mmol/l. For HDL: a 
RR of 6.02 (95% Cl 
2.73 to 13.26) for 
c.90 mmol/l 
compared to 1.16 
mmolll. TC and LDL-C 
levels were also sign. 
predictor of death from 
CVD in m+m without 
preexisting CVD, but at 
a lower level of 
absolute risk of death. 
10 year. 

in increase in TC is 
associated with a 
significant increase in 
the risk of ischamic 
heart disease. A 
decrease in HDL is 
associated wtth a 
significant increase in 
the risk of ischemic 
heart disease. 
Triglycerides are not a 
predictor of ischemic 
heart disease once 
other factors are 
controlted. 

:amily history of 
ischemic heart disease 
is significantly. and 
independentty 
correlated with 
ischemii heart 
dwease. Family history 
is a better predictof of 
heart disease than 
blood lipids. 

nimal fat intake 
doubled in men ages 
40 to 59 from 4.5% of 
daily calories in 1969 
to 9.6% in 1960 to 
1963; significant 
upward shifts occurred 
in the means and 
distribuBon of serum 
total cholesterol and 
serum total protein in 
every age and sex 
group. Age-adjusted 
incidence from CHD 
shows no significant 
change overall during 
the 2 decades. For 
men and women ages 
70 and older, there 
was no significant 
trend for CHD 
incidence except 
sudden death and all 
CHD in women, which 
Increased significantly. 

Comments and 
assessment 

Well-controlled study. 
Measurements were 
complete: dropout rate 
extremely low. 

Study is well-controlled 

Well-controlled study. 
Data cotlected and 
analysts carried out 
very precisely. 

This study examines 
many risk factors and 
many outcomes (all 
CHD. and 
hemorhhagic stroke, 
and cerebral infarct). 
The nutrttiin survey 
were administered to a 
sample of the men. 
Nutritional intake was 
calculated by a 
standard Japan Food 
Tables. The portion of 
the study that relates 
diet to outcome uses 
ecologic data, which 
suffers from ecologic 
fallacy. 

c 

i 
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Reference 

slatlery 1988 
/Ref. 123). 

Sprafka i990 
(Ret 128) 

Stephen 199C 
(Ref. ~33). 

- 

I 

I 

( 

I 

I I 

/ 

Sleyn 1990 
(Ref 134) 

cross-secfanaf audy 
of dietary intake 
and serum lipids 

Sytkowskr 199( 
(Ref. 137). 

Jrospective study of 
serum lipids and 
CUD. 

Study design 
__-- 

Ecological 
comparfson CHD 
mortality and food 
consumption trends 
Fat content (SA) 
used. 

Zroas-sectional study 
of serum 
cholesterol and 
CHD mortalily 

>I 0s s-secboio;,al .____._. ._ 

-- 
Study populatton 

ndivlduals who died 
of G-ID and dietary 
dais during the 
s ame period 

4 set of Minnesota 
residents age 25 to 
74inl980to82. 
and another set 
age 25 to 74 in 
1985 to 1987 

rotal US population 
s.tuctiesinctuded 8 
to 20,OOO subjects 
all ages. both 
sBX8S 

1 

I 976 racially-mixed 
subjects aged 15 to 
64. 

3 ma l e  cohorts, who 
were 50 to 59 year 
old In 1950.1966, 
1970. No. subjects 
in each: 485.464. 
514. 

Duration 

1909 to 188 
(71 yea 

I4 years . 

3ross-seciic 

Each cohort 
was foIloH 
for IO yes 

Test/Methods 
-- 

Mary ctetaz 
I. Food balance sheets 
!. Food disafzpeerance 

data 
I. Household surveys 

from Food Agriculture 
Organization, 
Economrc Research 
Service USDA 
Population data Ma 1  
statishcs pubkcation. 

inalysis of covanant 
means  and frequency 
drstributions. 

lesults were compiled 
from all the studies 
c amed out h the 
United States in which 
assessment of 
individual dietary 
rntake had been 
carried out and where 
information on fat 
Intake had been 
reported. 

%o d  Intake was 
calculated from a 
dietary questicnnarre. 
which included a 24- 
hour dietary recall. 
Multip le linear 
regression was carried 
out from me n  and 
wome n  separately 

1rs.k factor assessment 
TC. BP,  smoking, 
stress management. 

Results 
-- 

Up to 1950 increase in 
CHDmortaMyin45to 
54 par old and 55 to 
64 year age groups. 
M i d  1966’s to 1978 
decline in CHD 
mortality tn s ame age 
groups. Percent of 
total calories from fat 
Increase from 1690 to 
1960. Fats and 011s 
contributed to 4 0% of 
total dretary fat 

I 

Between 1960 to 1982 
and 1965 to 1987, 
serum total cholesterol 
decked SiQnlfiitty 
by 5.2mgldl in me n  
and 5.8 mg/d l  in 
women.  HDL 
decreased 1.6 mg l d l  
in me n  and 0.9 mg l d l  
m  wome n  The 
mortality from CHD 
declined 20.1% in 
me n  and 12.9% in 
wome n  from the 1961 
survey to the 1965 
one. 

Iat intakes rise from 
3 4% energy in the 
1930’9 to 4 1% ill 
1960. then falling 
steadily to 3 6% 
energy in 1984. This 
trend was seen for all 
age and sex groups. 
These results differ 
markedly from food 
supply trends and 
indicate a fail in U.S. 
fat intake, which 
preceded the decline 
in heart disease 
mortality. 

There was a significant 
independent 
correlation between 
serum total cholesterol 
and the fo l lowmg: 
dietary Intake of 
saturated fat, Intake of 
polyunsaturated fat, 
the P/S raho. and the 
Intake of cholesterol. 

1 3% reductton rn 10 
year risk of death from 
CVD m  1970 
compared to 1950 
group: and a 6 0% 
reduction in 10 year 
mortakty rate in those 
who were free of CVD 
at base line. Risk 
factors status m  1970 
and 1950 groups; from 
base line TC  dropped 
22 “s 12 mg/dl; 
smoking decreased 
5 6% vs 3 4% and 
hypertension 
decreased from 36k 
“S  2 0% 

-. . 
Commen t s  and 

assessment 

hnitallon on &taftebaity 
of accurate dietary 
data Ecologtcal data 
does not prove causal 
relationship. Latency 
period between 
change in diet and 
change rn risk of CHD 
(10 to 20 year). Data 
did suggest a trend 
toward decrease tn 
S FA  and cholesterol 
preceded national 
decline in CHD. 

dultiple confounders not 
adiusled 

he data here is 
consistent with fat 
intake being a factor n 
heart dtsease. This 
study is of value to 
show that data 
gathered from food 
balance ftgures are 
misleading. by not 
allowing for waste or 
spoilege and includes 
food used for 
purposes other than 
h uman  consumptron. 

Thrs study uses within- 
population data, rather 
than international 
comparison. Although 
this reduces the effect 
from genetic and 
environmental 
dierences. there are 
still man y  unknown 
factors, which ma y  
impact upon the 
relationship between 
nutrients and total 
serum cholesterol. 

Hell-controlled study. A  
deckne k-r inodence of 
CVD and improved 
medica l tnterventrons 
can not be ruled out 
as contributing to the 
dactine in mortakty 
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TABLE I .-LIPIDS AND CARIXOVASCULAR DISEASE: EPlDEMlOLOGlCAL STUDIES (SCIENCE SUMMARY UPDATE)-Continued 

Reference 

Trevisan 199oa 
(Ref. 139). 

Trevisan 199Ob 
(Ref. 140). 

Van.Hom 19go 
(Ref. 143). 

Study design 

:ross-sectlond study 
of dietary fats and 
serum liis. 

%2es-swuonaI study 
ofdffandaerum 
cholesterof. 

Mticenter cross. 
saatio&atudyof 
lhefelstloflofdlet 
to serum ltpids. 

Study population 

4903 Italian men and 
women, age 20 to 
59 year: part of the 
Italian Nine 
Communities Study. 

I b.900 men and 
women ages 20 to 
59, randomfy 
selected from each 
of nine 
communities 
throughout Italy 

ill1 free-living men 
and women. black 
andwttlte.181030 
years old during the 
period 1985 to 
1966. 

Duration 

N/A . . .._............... 

I year . . . . . . . . . . . . . . . . 

Test/Methods 

nterview administered 
PUFA and CHD risk. 
food frequency. 

nterview-administered 
food frequency 
questfonnafre. 

iasessment interviews 
ollnlcal lipids 
psychwocll 
anthrooomefric 

Results 

pcrease in frequency of 
consumption of butter 
correlated with 
increase in serum 
cho!mtefol and 
glucose in men and 
with glucose in 
women. Olive oil and 
vegetable oil intake Is 

with serum cholesterol 
glucose and systolic 
blood pressure 

n both sexes. serum 
cholesterol increased 
with hiiher 
conswnption of foods 
with hff fat content. 
These findings were 
independent of any 
possfble confounding 
effect of age, 
adiposity, alcohol 
intake and cigarette 
smoking. 

‘art of CARDIA Study, 
fat consumption 
aigniffoanUy arelated 
with aarum chofesterd 
inwhitamenand 
womnege26to30 
BMI was lzeeitii. 
slgnlfiitly conefated 
wiih TC. LDL-C in all 
race and sex groups 
Educatfon was 
positively associated 
with HDL-C in black 
and white men and 
women. HDL was 
negatively associated 
with carbohydrate 
re~efdless of race end 
sex In 25 to 30 year 
old gpp BMI was 
sigftificantly. and 
nagatlvely correlated 
with HDL in black and 
white men and in 
black women 

J 
c 

1 

hi 

Comments and 
assessment 

lata was adjusted for 
many confounders. 
me Man pop&ion 
does not consume 
very nwch wm. or 
sunflower ofl. This 
study grouped corn, 
soybean and sunflower 
oi( aB as PUFAs. 
Frequency of 
consumption of 53 
food items, then 
selected top 14 of the 
35 to use to calculate 
atherogenio index and 
amount (small, 
medium or large). 

‘he detail of the food 
questionnaire was not 
sufficient to conclude 
that fat as a specific 
nuttient is responsible 
for the increase in the 
indiiidual risk. 

lethod of assessment 
of dfet validated and 
reliable for white men 
and women, but not 
for bfacka Multiple 
factor analysis across 
subsroups results in 
b7conMtemand 
enormous findings in 
subgroups. 
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TABLE 1 .-LIPIDS AND CARDIOVASCULAR DISEASE: EPIDEMIOLOGICAL STUDIES (SCIENCE SUMMARY UPDATE)-continued 

Yamori ISSS 
Ref. 146) 

Abbott 1990 
(Ref. 2). 

Baggio 1999 
(Ref. 4). 

Berm 1990 
(Ref. 5). 

Study design 
--. 

:ross sectiinal 
multicenter cardiac 
study of the relation 
of diet to serum 
lipids. 

-r- --- 
Study population 

- --- 

10 centers 20 
wurltrii lo0 
malesand 100 
females 5Q to 54 
year. 

_l”.-__^ ._.- -.. .^-. _.... 

Duratic 

1 year ._...._ 

---^- 

m 

. . . . . . . . . 

--- 
Test/Methods 

-._-_---.- _-_- 

BP, clinical dietary 
factors CVD risk 
factors. Dietary: 
Potassium. calcium 
protein. 

I 

-_--- - 
Results 

.__--__ _____-._- 

~relimfnary report of 
card@ study; specific 
regions in China have 
high BP. high saft 
intake (13 to 16 gl 
day), K and Ca intake 
low in China and 
Japan. Together high 
NalowKandCa 
result in high BP and 
therefore increased 
risk for CVD Caucasia 
in USSR have low TC 
(172 mg/dl). high 
protein Culturaf habits 
toboume%twhll 
reduced fat and 
chofesterol. have low 
inoidenoe of CVD in 7 
community centers in 
Japan In which Na 
consumption in high 
have increased 
incidence of stroke 
and stomach cancer. 

1 

- -- - 
Comments and 

assessment 

TABLE P.-LIPIDS AND CARDIOVASCUV~R DISEASE: CLtNtCAL STUDIES (SCIENCE SUMMARY UPDATE) 

ack of sufficient detail 
of dietary fat 
assessment diicuH to 
draw- 
regarding dietary fat 
and heart disease. 

-- _._. .“--” “--- 

Study design 

Diet Intervention, 
(Ifpoprotein 
metabofism, self 
controlled. 

Metabolic study of 
Impact of Impact of 
dietary fats on 
serum tlpdds 
(Controlled). 

Iietary interventbn 
and fifestyle study. 

3mklation of diet by 
qoestionaira and 
dtet reoonds. 

Subjects dtvkted into 
cohorts. 

Study population 

7 NonDiabetic (ND) . . . 
7 NIDDM. Pima 

hdian~ age ND 32 
yr, 1 female age. 

NIDDM 39 (3 female 
cros8 over). 

11 mates, 20.9 aver 

&holic ward. . . . . . . . . . 

315 Dutch males 29- 
29 yr, frea4ii, 
selected hased on 
BMI. 

Duration 

5-7 weeks . . . . . . . 
diet 1: high fat, 

swks. 
fit 2-i low fat 

high 
carbohydrate 
5 to 7 wks. 

3 week . . . . . . .._.... 
5 week/diet . . . . . 

! weeks .“... 

4 . . . 

: 

1. 

.‘. I 

. . . I 

. . . F 

Method/test/dose 

Sotdid food . . . . . . . . . . . . . . . . . . . . . . . . . . 
I. High fat 42% of 

dOti% 
!. High Carbohydrate 

(65%). low fat (21%) 
of calories. 

ow fat diet.. ..................... 
iigh fat olive oil ............... 

tepresentative of Dutch 
population; fat: 39% of 
calorb carbohydrate: 
43% of calodes, 
cholesterof: 128 mgl 
kcal. 

Results Assessmentkommants 

Consumption of hiih 
f$Wffwf~&;t by 

groups, reduced LDL- 
c levels. 

Fraotionaf clearanoe and 
total VLDL. LDL-C, 
and apoprotein B 
unchanged. 

F’tasma VLDL TG 
increased by 
carbohydrate diet. 

Found decrease in TC 
(-9.5%). LDL-C 
(-12.2%) TG (-25/ 
5%) In olive oil 
entiched diit; HDL 
unchanged; olive oil 
rich in ofeic acid 
(CW:l). 

Diet oomplianoe 
measuredz Fatty aord; 
ProfueaofRBc 
membranes before 
and after dfet ofiie oil 
used in food. 

High fat diets in 
Mediterranean 
cotltltriesblJtlowCHD 
death rates 

Ml, body fat waistlhip 
ratio, intra-abdominaf 
fat and alcohol 
Positively awOdaM 
with. TC. TG Alcohol 
t-w ~OWY -l-d 
-pendemfy 
associated with TC 
and HDL-C. 

Since LDL-C was 
decreased In both ND/ 
DtDDM by hfgh 
carbohydrate, low fat 
diet. gives support for 
a general population 
strategy to lower 
serum cholesterol. 

Smalt number of 
subiects. 

Well designed study 

Small number of 
subjects, &ell designsd 
and well controlled for 
compliance. 

TC levels within 
populalion very rdrge 

AotoalTCrangemooh 
larg8rwlthinpopdation 
Fuatw=’ by Kw 

7 

. . 

. . 

I 

I 

I 
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T AME  z.--Ltms ANC) CAR~XWA~~XLAI ~  Dt swm ctwfc~~ S~umfs  (SCIENCE SUMMARY  U~~~~~)-C~ntinued 

Brown 199 0  
(Ref 12). 

Study design - 

randomized aMary 
Intervention @rosa- 
over). 

Evaluati i of diet by 
dii records. 

randomized dietafy 
interventiin. 

Irug/diet intanmntkn 
study, r a n d emke& 
doub l e Mint b  

!6 healthy mates ._ _.. 

!mw omm >30yrs 
of whl l > 5 0% 
had mammog r a p h i l  
dysplasia. 

3e&king . . . . 

.3 (5 ma l e  &  6 
fetnam Me a n  a g e  
2 4  yr, BMI:  22.9. 

2 0  m a n  62  year higl 
F ish cm  

Dura!ion 

1 2  wee k&&, 
32whstudy 

1  year ..__._ 

2.4 yr . . ._. 

b+ethod/tesUdoae 

High MU FA  diet h igh 
PU FA  diet (each 329( 
of total catodes); s o& 
foods. 

rest diet: L ow fat diet 
decreased from 3 7% 
d own to 2 1% d 
calories; carbohydratl 
Increases from 4 4% 
up to 5 2% of total 
c a lOdW3. 

Control diet: habrtual d 1 8  

2  Dieta . . . . . . . . . . . . . I . .._......... 
t. HS FA  fat 4 2% of 

CalQries P/S 0.1. 
2. LS FA  fat 9%  of 

cafafaa P/S 1. 
W d  food dM3,  intake 

a@# e dmmh h i n  
l n d@dUua l  energy 
requ i ementn 

I. Lovasatin (40 mg l  
d) +ColesUpol(30 m( 
d). 

!. Niacin (4 mg /  
d) +Coles lCpo l (30 m( 
d). 

3. Placebo or Colestipo 
4 1 1  subjects o n  low-fat 

dbl. 

- - I _ _ _ -  

Res u i t s  
--.- ----- 

Total serum cholesterol 
r e&ce d b yMUFAand  
PU FA  dlek (MUFA: 
9-10%: PUFA:  16%). 

TG and HDL  unchanged 
by lhe diets. Lip id 
peroxidation 
(measured by 
thlobarblturlc a d d  
reactive substance 
activity) Increased o n  
PIJ FA enriched diet. 

Suggested that PU FA  
diet could cause 
oxidative stress. 

Compl l l n c e  measured by 
RBC membr a n e  fatty 
acid composit ion. 

L ow fat, h igh 
carbohydrate diet 
reduced serum 
cholesterol levels most 
in w ome n  who  ha d  the 
highest basal 
cholasterol levels. 

Results suggest that 
w ome n  an d  m e n  
respond similarly to 
&-f&diet 

Used radii labeled a p o  I 
anct l i tomeasureFCR 
(fradional- 
rate a n d  TR  (transport 
rate)d 

Switch from HSFA  tu 
LS FA  diet d e u e a a e d  
HDL-C by 2 9% whu e  
a p e  AU  did not change. 

FCFt d APO I increased 
1 1% a n d TR 
decreased 1 4%. 

FCR ape All increased 
5%. 

LPL  decreased 2 3% HL  
d e cmme d  1 7%. 

lnere~inckaranceol 
HDLa nUdemaa e l n  
ayntheals. 

Wi i  each diet group 
ND-C was inverae& 
retated to a p o  Al  FCR 
Mnot a p oAlTR. 

Diet influence a p o  Al  TR  
which ma y  account for 
decrease in HLD-C. 

Se r um lipid profiles a n d  
artefiographic analysis 
used to evaluate drug 
treatmeIltdii. 

Lovastatin i- colestipol 
reduced LDL 4 6%. 
increased HDL  1 3%. 
progression of lesion 
l imftad to 2 1%. 
repsdon increased 
3 2%. 

Nwn  +  colestfpot 
reduced LDL 3 2%. 
lncreaad HDL  4 3% 
decreased progression 
2 5%. regression 
increased to 3 9%. 

Duet reduced LDL 7%  
and increased HDL  
5%. 

Aggressive drug 
intervention reduced 
incidence a n d  
frequency of MI  bb 
7 . 7% 

--.- . 
Assessmerftkomments _- 

Yel l  des igned a n d  
wnducted atudg. s lmi 
duration, smalf n umber  
of aubjacts. o n e  
ged. 

ktthom suggest M L IM  
no? only lowers TC  but 
ma y  reduce 
atherogenic potential 
from oxidized LDL 

blaly28u. only o n e  
sample/intervat. 

3uggested the use Of 
serum dtofesterol 
levels as a  monitor for 
dietary compti i noe 
compared to estimates 
from food records. 

Wsu k 3  suggest w ome n  
an d  m e n  respond 
s imilar& to l ow fat diet. 

llefs were at extremes 
(42%) va 8  very hw 
fat diet (99&k ckta 
wereshofttefm(2 
w&t@wpariab le 
resutfq TFt nef 
measured dkect but by 
f omwfa which could 
laau to staus6cal 
atlifbcf. 

: . . wnposltronof baselii 
diet not specified: 

W I  desigtled study. 
:hange in cm  

asses& visualty a n d  
quantftatively by 2  
expertanced blfnded 
obsewers. 
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TABLE P.-LIPIDS AND CARDIOVASCULAR DISEASE: CLINICAL STUDIES (SCIENCE SUMMARY UPDATE)-COntifNBd 

Reference 
--- 

Study design Study population Ouratkm Method/test/dose 
----- 

Results 

Buchwald 1 D9C 
(Ref. 14). 

Bun 1969 (Ref 
16). 

Cobb 1901 
(Ref. 16). 

tbhen 1000 
(Ref. 19). 

ClJrzkJ 1969 
(Ref. 26). 

DaBacker 1969 
(Ref. 26) 

I ! 
I 

I 
I 
I 

I 

I 

I 

f 

I 

Burgical Intervantiin... 
4andomlzed trial of 

ill& bypass 
surgeryandserum 
lipids and CHD risk. 

3ietaty intervention . . . . 
ilandomlzed . . . . . . . . . . . . . . . . 
Evaluation of diet by 

diit tlueatlonaires. 

3rug and diet 
intefventlon. 

Jandomized. double 
Mind. cmssovw. 

3aluatlon of diet by 
diet records. 

Uetsbollc ward . . . . . . . . . . . . 

X4ary interventfon. 
effect ol dietary fat 
on serum Ill&, 
controlled. 

Mary ifdeNentlon, 
fandomixed free- 
livklg. diet 
counseling. 

ht. WldOdQed . . . . . . . . . . 
Llvey MONICA 

Project screening 
Program. 

336 men/women 51 
year old, high risk. 
MI sulvfvors 90% 
men. 

?033 male survivors 
ofMI;meanage 
58; Wales. 

I groups; 
I. reduce fat intake: 
2. lncreass P/S ratio; 
3. hcfease fish 

Intake; 
1. increase fibre 

intake 

r0 men/women. high 
risk heredltfsy and 
envkonmental 
factors. 

I2 healthy males, M 
25YrOkJ. 
exercised. non- 
smokers. flormsl 
glucose tolerance, 
nomobese. 

124 male, farnab 6 
mo >611gp, 

kG=- 
patients, age 56.5 
year. 

134 men, 45 to 64 
year, Belgkrm. 

9.7 years . . . . . . . . . . 

2 year . . . . . . . . . . . . . . . 

3 wkkliit 10 
day wash out 

3 days. 
nonfasted 
suqects 

3 month . . . . . . . . . . . . . 

3 day food 
record. 

lleal bypass 417 control 
421 surgery. 

Experimental diets plus 
control. 

1. Low fat (30%) . ..% . . . . . . . . . . 
2. P/S of 1.0.. . . . . . . . . . . . . . . . . . . . 
3. Rsh (200400 g) per 

wk. 
4. Fiber (cereal) 18 gl 

&Y. 

High Fat diet vs Low Fat 
diet Lovastatfn (40 
Wday) WM. 

Intake response: fat and 
blood lipids-test fat 
wascream HI% 
c14:o: 30% c16:o; 
14% Cl6:O and 27% 
C16:ll. 

Fat intake: 
f . 40 g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
2. 00 g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
3. 120 g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

&v fat, high 
carbohydrate diet. 

:ood consumption diary 
identify fatty acids. and 
serum lipids. 

Surgical fnterventfon 
decreased TC 23%. 
LM 37% and 
bmeased HM 14.3%, 
deaasedmorbidity 
ClUStOCHD(44VS 
32). feduced recurrent 
MI events (39 vs 24). 
reduceddeathd 
causes (62 vs 49). 

Bothgroupswereon 
AHAPhaseIIdieL 

No SigniRcant dlfferencet 
in fat or fiber group 
wfthrespecttoMl 
death, total mortalii 
orrelnfaMorh 

Total matalfty lower in 
fkshgrorq(29%)at2 
~~nfferencs in 

Fiber group had sfiitfy 
lower survival rate. 

Found 110 diet-drug 
sY~mc&m~~ 

Lovastatin reduced bloor 
cholesterol ofl both 
low and high fat dfets. 

Measured the effect of 
fat consumption on 
serum TG. 

In response: 40 g 
craam-251 mg/dl; 60 
g cream=603 mgldl: 
120 g cream=712 
mgldl. 

In normal healthy males 
thesarumTGlevefs 
WW3pWpOfhdtO 

the amount of fat 
consumed. 

Maximum response to 
taaf intake was at 2 hr 
Test followed for 6 hr. 

compared to baseline 
values in 1967, born 
group’s serum 
cholesterol decreased 
significantly. 

Diet intervention group 
decreasedmomln 
weight, TC, TG. LDL-C 
compared to controfs. 

HDL-C remained 
unchanged. 

Need an objectfve 
marker to measure 
diet compliance within 
populaton. as well as, 
in individuals 

%und a hiihfy 
srgnificant refationship 
between diet and 
Serum CE fatty acids. 
but not between diet 
and total serum lipids. 

Can not ethically have 
control whfch does not 
rmz or diet to 

cholesterol. 
Good study. 

Differences between 
compliance to diets on 
fat and controf group 
very small: both at 
about 32% fat ad 0.76 
PfS ratio. 

TC fefl 0.14 mmolll in 
low fat group (3 to 
5%). 

FM compliance better: 
19 gfday vs 9 g/day 
control group Difficult 
to control dietary 
intake. 

Did not do cross-avers, 
many patients were in 
advanced disease 
state, more patients 
(00%) had reduced 
cholesterol levefs on 
low fat diet but had 
smalls4 reductkm. 

Well designed and 
ex,ecuted study. 

Chsnges in serum TG 
varied linearfy with fat 
content (SFA 
predominately) of test 
meal. 

Fat intake test within 
limits of how used in 
general populatiin. 

Decrease in total 
cholasterof and LDL 
chofesterd in nor+ 
dietary group may be 
due to spontaneous 
changes in diet due to 
media coverage. 

Diet: fat 39.9%. SFA 
16.6%; MUFA 145%. 
PUFA 7.1% and 
cholesterol 392 mg 

serum CfZ fatty acids: 
linoaate (16:2) 56%: 
oleate (161) 22%; 
pstmftate (16:O) 1396. 
arachidonate (20~4) 
6%. 
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Friday $991 
(Ref. 43). 

Xeiinterve~ 

iziizfz 
fmdomlzad 

xefeveluatlonby 
dletldanrMsewd 
home wistk. 

toubbtbiin& 
mndaniz&Wo( 
diehfy tats, serum 

hbeHon of dla 
diet hfstory. 

t9 m&es. 20 females: 
ffeeliving Momlons 
&lid not smoke, no 
mlleine.no 
ayoohol, mean age 
48 years). 

3 men & 2 women...... 
Femltid 

hypGbolerolemia 

s:.““’ aver 

I0 be&thy males 
amage 23 yr. 

Dumtfow 

t2wk/&t30 
wklstudy 12 
wklnm in. 

3 month .-........ 

3 wk/diet 3 
wk/washout 

T 

; 
1 
: 

1 

. . . 1 
1 
2 

t 
1  

: 

1  
i 
?  

. . 
: 
1 

2 

I Diets, natural foac$; 
diiefinaowcedFkr 

I. Butter (SFA) . . . . . . . . . . . .._.. 
!. Saf oil (n-5) MUFA..... 
I. Salmon oil (n-3) 

PUFA caloric intake 
adjusted to mafntain 
individuat energy 
?eq*femenc 

) wk/diet ..,.... A., ! diits . . . . . . . . . ..-.................. 
Mfer in source of FAs.... 

70 g Butter (SFA) 70 
‘g control diet. 
‘. Sunflower od (high 

PUFA) test diet. 

Method~/dow 

1 Diets ..,... . . . . I . . . . -I_ 
I. PUFA end&&-...+- 
?. MUFA enriched PUFA 

Saf oil MUFA 0 oii. 
Fotal fat 30% of 

calories; carbohydrate 
55% of calories. 

.ow Fat diets 3 pslaais. 
I. + 410 mg chd....““.“, 
!. + 90 mg chol . . . . . . -_ 
I. +410 mg chol...... --., 

Hets.~“-- . . . . . -- 
-HfghBPA + highchoi 
:towSFA + lowchot.. 
kmtrol diel= no. 1= 

(18% SFA, 5% PUPA. 
446 mg chol); test die1 
no. 2 = (9% SFA, 
15% PUFA. 166 mg 
choi). 

I 
lqow&f-q h  

HDLcerTo’dwkY 
PWA or MWA 
endched diet. 

Subfraction of HDL did 
change HDL-2 was 
50% higher and HDL- 
3 was sttghtiy tower 
with PUFA compared 
to MUFA diet. 

APDBwsa5A%bvar 
fxlwFAdiet. 

wrs = 
those whose plasma 
c)lolestero increased 
>6W; hgporesponders 
+mosewhose 
pkafw cholesterol 
increased less than 
5% when diet 
supplemented with 3 

I 
I. 

". 

. . . 

I 

^ I 
. 

I 

~chelesterol tnkeke 
hes smdi effect on 
bbOdhOlWWd 
whm SFA intake ie 
low; confoundas 1 
ChoiesterOl 
supplements ere br 
SFA and high fiber. 

SkiShUd~Uivdant 
WlOWtSd(atIwt 
MkWdhSFA,MUFA 
awl PUFA Lower SPA 
h@h PUFA reduced 
TCifom203 to 175 
mg/dl. 

Jo differences were 
observed in MI events, 
CVD death OT total 
mortality when ail age 
groups averaged. 

Slight increase in death 
(MI) in men and 
women on low SFA 
and litt PUFA diets 
hsge45to55Boup 
br*eotbt35WD38 
yem old group. 

Nor+& subjects and 
fbH& re$c$n in TC, 

(heterozygous] 
patients. 

VLDL dii not 
stgnif~afltiy change in 
normals but was 
fdUCSd44%inFti. 

PUFA diet reduced TC, 
utL-capoetdf+pq 
in FH patients 
cornoared to MUFA 

/ , 

. . 

. . 

I 

I 

. . t 

\ 

diet.. diet.. 
Compared to butter diet. Compared to butter diet. 

the sunffower oil (more the sunffower oil (more 
PUFA) in diet reduced PUFA) in diet reduced 
TC. TG. LDL-C and TC. TG. LDL-C and 
HM-C. HM-C. 

Nhen total fat intake is Nhen total fat intake is 
hiih. but not excessive hiih. but not excessive 
(even if P:S ratio is (even if P:S ratio is 
high as part of diet) high as part of diet) 
there was a diminution there was a diminution 
in protective HDL and in protective HDL and 
HDL-2. HDL-2. 

sbdVmrHdealgned@r 
e free living study; 
bWuded eliminated 
many risk factor 
because subjects were 
Mormons. 

rhe authors saw no 
advaetage of one UFA 
over the other wdh 
Ft to total HDL- 

lvtinsubjedsanbte 
kp dmt. chenges bl 
@pa of UFA may not 
@ter serum-lipid levels. 

JossWe application to 
general population le 
free ifving and 
contained both hyper 
andbyporespomkrto 
dietary cholesterol. 

)n low fat diet, added 
dltafy chofesterot 
may not increase TC. 

beapbai compliance. 
baths from external 

causes hkhr in 
pettents 0; tow SFA, 
htgh MUFA, PUFA 
d&5. 

\ge group diierences in 
MI and deaths. 

Defy few subjects; may 
also have sex 
dllemnces which 
mask final resulta 

30th FH and normal 
contreis, however, 
respwded to dlats 
(suba5tutff of MUFA 
WdPlJFAlOfSPA#h 
dndsr fashfat EL 
heretore may have 
s;;; to general 

Neil des@nfd study. 
kcrease in SFA and 

increasing PUFA 
reduced serum lii 
ieveis (TC and LDL- 
C); however, also 
reduced HDL-C. 
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Ginsberg S90 
(Ref. 45). 

. . 

Grundy tg66a 
(Ref. 53). 

yt%y . . 

Hayes 1891 
(Ret. 59). 

Bet tntewention. 
randomized.double 
bii~ axIt&& 

Evaluation of die: by 
5 day diet recorrL 

Diet ln~tion; 
reanslysls 
retrospectwe. 
random. 

3etlntelv~ 
melabdiiwsrd 
aosmver1month 
nmfnwderdlet 
MVdOFR. 

liet inter+entM, 
cm. randem. 

Study pop&ton 

36 healtky. freeJMng. 
young men, 22-32 
year old. 

10 heaffhy men meen 
ege64600 
S- 

Non-human primates; 
3spedes. 

6 animals /species, 
?o-15 yr old. 

Duration 

IO wld run in; 
IO ww step 
idii 
Control diet. 
typical 
American 
diet. 

I wlddmt . . . . . . . . . . 

i wlddlet. .“....... 

2 week per 
diet. 

Method/test/dose 

3 Diets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1. AHA Step 1 . . . . . . . . .._.._.... 
2. AHA Step 1 + 18% 

MUFA. 
3. Amer diet . . . . . . . . . . . . . . . . . . . . . . 
AHA diet fat ‘30% of 

catodes. 
Am$zis9t fat ‘30% 

American diet. fat ‘38% 
of calories. 

4 Liqul4f diets .................... 
1. llnoleii vs fard.. ... .._ ..... 
2. linoleic vs palm off.. ..... 
3. oklc vs palm.. .............. 
4. oleic vs lJocond oil ..... 

3 Sotid Food diets . . . . . . . . . . . 
1. high SFA vs hffh 

chotesterol. 

5 diets isocalortc _...-_....... 
rat 31% of calortes, 

diits differ in P/S ratio 
(range 0.1 and 1.0). 

calpared two 
expedmentaidletswith 
typicat American did 
effect on serum 
Hpoprotein. 

Step 1 CMetreducedTC 
and u)LC 
S&ZTG 

change. 
Step 1 diet with 

add&mat MUFA (not 
substituted for SFA) 
didnds$riRcantfv 
klcfeasebeneflclal 
eneusofstep1 diet 

summamed4studkz 
responeetoSFAis 
hiehlyv-. 

SFA was not provided 
fromasingtetypeof 
fat. 

Source of SFA important 
“If it can be shown that 

people with higher 
cholesterol levels are 
mcfe responsive to 
SFA than those with 
lOWWlW&;thiS 
wouldaddsuppertto 
ttrehlghrislstrdegy 
lncausa~ofpdmsry 
trjpdwstolm. 

High MUFA-Low ohol 
andlowfetdietboth 
reducedtotel~ 

EFst’ and 

spwh 
SFA-high cot diet. 

Lowfatdletako 
reducedHDL-C6mg/ 
dl compared to High 
chef-MUFA diet. 

Low fat diet AHA Phase 
Ill. 

When 16:0 replaced 12:0 
and 14:0 there was a 
eignrficant decrearm in 
TC and LDL-C. 

When 160 repfaced 16:2 
however, there was a 
~IlM~~~rse in TC 

16:l was weakly 
hypocholesterolemic. 

Ptasma cholesterot in all 
three species affected 
insamedlrection(hii 
P/S, tower TC) but.fhe 
msgnltude of the shift 
varied. 

Cebus monkey were 
most responsive. 
dropprng 2.5 mmol/t 
TC when diet P/S ratio 
went from 0.12 to 1.04. 

RhesusmonkeyW~ 
least responsive, 
therefore, resistant to 
hypercholesterolemic 
effect of 120 and 14:O. 

Assessmenl/commsnts 

argedegreed 
wiabMy in resuits; 
woutdhavebeen _ 
belter lo use cross 
overdesfgnand 
subjsctswrvesas 
owncontrol. 

g;ffYY~~m. 

stated a 65% In free 
ZwJ diffktdt 

imsp number of 
=A” 

WI deslgned study. 
mpactofanygiven 

dii fatty add 

2$?eiEehain 
saturatbn and refative 
concenlration d all 
fatty adds avaff&fe 
(dietslorage.Wd 
active metabefic fats). 
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fMWBlC9 

Hudgins 1991 
(Ret. 64). 

Johnson 1990 
(Ref. 66). 

Katan 1966 
(Ref 67). 

f estin i969 
(Ret 69). 

Study dedgn -- 

Xnlcai study of 
b-fatty acrd 
intake and adipose 
tissue storage, 
randomized. 

Xnical trfal of effect 
of dietary 
cholesterol on 
serum ttpids. 

Zross-over, Minded. 
randomized. 

MicaI trial of effect 
of dietary saturated 
FA and chofesteroi 
on serum Uptds. 

titroffed. crossover. 

Clinical trial of effect 
of fats on serum 
liprds. 

CfOSS-OVW, 
randombed. 

Evaluation of diet by 
dietary records and 
diet analysis (Each 
subiect c+mp@ed 
2dftsoutof6 
POSSibb 
combinations) 

Study population - 

‘6 healthy males aver 
age 46.6 yr free 
living. 

IO healthy, frp Irving 
males, normai 
lipidemic. age 27 yr 
athletic 

!4lgroup. men and 
women; age 28 to 
54 P-Y 
identified as hyper- 
responders to 
ChObStUOk. 

4ormal Egg eaters, 
Not defined what is 
normal egg or what 
HAb egg eaters 
consumption not 
defined,. 

26 healthy men 
average age 44. 

Duration 

J/A . . . . . . . . . . . . . . . 

I wkfdiet...... 

I wkfdiet...... 

j week/diet 

Method/test/dose - 

iluteal adipose tissue 
fats; clinrcal lipids. 

3omeric forms of fatty 
acids. 

‘wo Diits . . . . . . . . . . . . . . . . . . . . . . . . . . 
200 mg chol . . . . . . . . . . . . . . . . . 

I: 600 mg chef 30% fat. 
55% carbohydrate 
chol ’ eggs natural 
food. 

‘W  Diets Regimens ._...,. 
Norm-Egg 21% PUFA, 

’ 11% SFA (high P/S). 
‘. HA&EGG 5% PUFA, 

23W SFA, (low P/S). 

t Fat modified Diets ._._._., 
I. High fat (HF)=(AUS) ., 
!. Lacto-ovo-vegetarian 

&Ov). 
I. Lean meat-LM . . . . . . . . . . 

---- 
Results 

Dietary trsns-fatty acid of 
161 and 16:2 
concentrate in adfpose 
tissue. 

FoUndM,WXigassoC 
between CVD risk 
factors and cone of 
bans-fatty acids in 
adipose. 

Autopsy data show 
however. show slight 
+ correlation of tins- 
fattv acid wim 

Hig~chokssterof diet 
increased LDL-C and 
ape 6 (10 and 13% 
respecsvety) in healthy 
males. 

High chotesterol diet did 
not change TG. HDL- 
2 and HDL-3 
significantfy. 

Individual responses 
ware highly variable. 

Three subjects had LDL 
increases >25%, 2 
increased between 
IO-25%. 

Ouestion raised was do 
individuals who are 
hyfmrresponders to 
dietary cholesterol, 
also hyperresponders 
to SFA 

On both diet regtmens. 
HDL and TC increased 
on SFA diets and 
decreased on PUFA 
rich dii tn Norrnaf 
grow. mom who 
responded to 
increased dietary 
cholesterol also 
responded to SFA In 
habihral egg gmup. 
however, this was not 
true. 

Suggested that there are 
persons in me normal 
population who 8x3 
born hyperresponders 
to diityy cholesterol 
and SFA Chronic egg 
consumptbn may 
change metabolism 

Dietary rnembranes- 
especially linoleicldeic 

, acid ratios. 
LOV and LM diets 

decreased BP, TC, 
LDL-C compared to 
high fat (42%) AUS 
diet. 

Both LOV and LM diets 
increased TG Cl 20, 
C14:0, and Cl&O 
higher in AUS HF diet 
by minimum of 2x than 
LOV or LM diets. 

Protein source raised as 
possible influence on 
chol: wheat protein in 
drets LOV and LM not 
soy; wheat contains 
enriched amounts of 
glutamate, which <nay 
be 
hypocholeste olemic. 

. - I I -  

Assessment/comments -- 

Careful study 
Possible negative 

correlation of 
consumption of Irans- 
fatty acids and risk of 
CVD. 

Well designed study. 
Small no. of subjects. 
Importance of exercrse- 

25 minutes aerobii 
exercise per day, did 
not prevent the 
chotesterol raismg 
effect of dietary 
cholesterol. 

Dietary restriction may, 
therefore be justifiable 
evenonlowfatdiet 
wim exem.3. 

Responsa to diem 
cholesterol highly 
vartable. 

Subjects in Habitual egg 
group were+older than 
normal group. 

Small number subjects, 
diet short term. 

The authors suggest 
response to born 
dietary SFA and 
cholesteroi congruent 

$‘M”l$Etsave 
similar effects on 
serum lip&. 

Compared to diet high in 
SFA both LM and LOV 
diet will reduce serum 
lipids. 

Source of protein may 
be important 
determining serum kprd 
levels. 
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Reference .-.-. -.l_l._ 

Leren 1969 
(Ret. 76) 

Lopes 1990 
(Ref. 82). 

Luria 1991 
(Ref. 84). 

Mannien 1990 
(Ref. 85). 

“I - -  - - - _ - - . _  

Study design --..-. ---.- _.. 

Yet inlerventiin. 
effect of dietary fat 
oncHDrf!3kon 
thosewilhand 
without mous 
MIS. 

Intakes on serum 
FA. 

:valuation of diet by 
f-m-w 
qtteshwalre. 

JinW sludy of 
talatlon~al 
eenm lipids to 
exYenY Of 
ethersclerosis. 

Mary trial 
demonstrating 
effect of reduced 

Er’ipidsm 
~andomiied. placebo 

control. 

Study population ._-- I”.____ -.... 

:12 men. 30-64 p 
who had Mis in 
1956-58; half serve 
as control Os!o. 

232 
rmhwertWe, 
high risk CHO age 
Ml-49 in 1972-73. 

2 matelfemak3 aver 
age 34 Yr. 

%eohighriakmen/ 
won-en averge 59 

!SQO. Fredrickson 
Typenamen; 
average age 50. 

. . I  _ I I - - - .  

Ouration ^ _--- -- 

5, 8.5, 1 t yr . . . . ow fat diel................... ._, 
at 39% of cat, 21% 
SFA, 26% MUF4 
53% PUFA. 

:ontrol habitual diet . . . 
et 40-50% of Cal., 
primarily SFA. 

22 month ..,....., lie1 fatly acids 
compared to plasma 
FA in TG, PL, FFA, GE 
over time. 

7.5 yr . . . . . . . . . . . . . . . serum lipids. and 
rh@2& 
arte&graphk. 

yatholcgiceI analysis and 
risk factor dusterIn@ 

5 year..,. .._..,.,.. jemfibrozil ........,...j......,..., 

_l.--“- - . - - .  - - ^  

Results --^.“.-l-.ll _.. .._ 

%sults of secondary 
trial: after 5 years diel 
inlewention group has 
fewer recurrent MI and 
fatal MI than controk 
Dieb-43 MM4 
patients Control 64 
Ml154 petiints 

After 11 years CHD 
death in Olet group 
was 79 and 94 in 
controls. In the 
Primary Vial: measured 
at 5 and 8.5 years 
hiih risk CHO males 
gcc;i odious 

dietary intervention 
reduced Ml dealh 
nonfatal MI by 
approxknately half Ml 
death f3diit group and 
14 in control; non fatal 
Ml 13incfiigroup 
and 22 In controt. 

he trend at 8.5 years 
-arty acids found in 

plasma ln greatest 
abundance: 16:0- 
paknltic; l&l- 
palmltdeic; l&O 
ate* Y&l oleic; 
181~tinoleic. 20~4. 
arachidonic. 

Xets vs TG-FA were 
most strongly 
correlated in men, No 
strong axrelation 
between diet vs TG- 
FA in women; but did 
In FFA (X3:1). 

;exual diirence in FA: 
CEFA 204 
male>fernele; PL-FA 
20~4 mafe>female; 
TG-FA male 2x> than 

-female. 
Fatty acid most strongly 

correlated with ethano 
intake 16:l. 

Ratio TWHOL-C closely 
relatled to presence- 
8XtMt Of CoIonary 
artery reduction. 

Divided into quartiles of 
highest or lowest risk. 

Suggested ratio is a 
marker for clustering 
01 potential risk factorr 

Two independent 
vartables and one is 
neg and one pas; 
difficult to predict 
diise oticonle. 

~emfibrozil raised HDL- 
C while lowerirlg LDL- 
C. 

Nith similar CDL-C 
levels; those with 
higher HDL-C have 51 
less risk of CAD. 

Irugs more effective 
against highest risk 
*ups. 

Mmates of recwrence 
of Ml from secondary 
trial (already had Ml) 
those on low fat Uiel 
compared to habltual 
Bet. 

hail number of 
s$f%?.a~;; the 

questionnaire 
adequate record of 
dietary wake. 

l 

Nell designe. ad 
executed study. 

iii levels TC and low 
leva!s HDL correlated 
with size of coronary 
obstruction (reduction). 

4n increase m the 
number of risk factors, 
the greater me risk of 
cvo. 

Nell designed study. 
Wial intervention 

which redttces LOL-C 
and increase HDL-C 
decreases CVD risk 
signifiintly. 
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Reference 

Manttari 1091 
(Ref. 86). 

Marzuki 1001 
(Ref. 66). 

McDonakll96s 
(Ref. 69). 

Mendio iooc 
(Ref. 02) 

Study design 

let/drug intervention 
sludy of effect of 
reduced sewm on 
apoproteins. 

hndomlzed, double 
blind. 

Fvatition of diet by 
diet interviews. 

hselvational study 
comparing effects 
of twotype% of 
dietary fats on 
serum lip&. 

b3Euelw. self- 
controlled run in/ 
wash out diets 
used. 

Xiinloal study of 
enecbon5pedfk 
fats on serum 
ripMa . dro%Qwr, setf- 
conbdled. 

%I evaluation by 
diet analysis. 

:linlcai study of 
effectsofspeclfic 
fatsunserumliplda 

koeseer. wash oul 
3wk. 

--- 
Study population 

230 Finnish men high 
risk CHD half had 
MI during study. 

1 t0 healthy Malay 
males, age 16.5 
year Malaysian diet. 

B healthy males. age 48 days . . . . . . . . . . . . . 
19 tb32yr. I8 daysfdfek..... 

25 normo8pklaemk 
maleo 20-28 yr. 

ki Lankan prison . . . . . . . . . 

Duration 

15 month, part 
of ths 
Hefsinkl 
Heart Study. 

6 wk/rJiit .,......... 

9 wkldiet . . . . . . . .._ 

Method/test/dose 

Zemfibrozil 600 mg 2x 
day; placebo low fat- 
low chol diet afl 
subiecta 

iabitual diet fat = 37- 
40% of total calories. 

Xet Intervention: 
fa1=30-35% of total 
calories. 

Solii hod cooked in: 
I. Palm olein . . . . . .._......_..... 
2. Soybean oil fat 35% 

of total calories. 

blkl food . . . . . . . . . . . . . . . . . . . . . . . . . 
I. Canola (>MUFA).: ..,.. 
2. Sunflower (>PUFA) 

fat 36% of calor@& 
zanola = 50% otek . . . . . . . nmnower = 73% 

llnoleic 
ZIanSun diet vs SunCan 

diet. 

rw0 Diits dii in P/s 
ratio. 

I. PIS =B 4 . . . . . . . . . . . . . . . . . . . . . . 
L P/S = 0.25 ,..............,. 
%t soya-bean and 

txcolwt oil. 

-- 
Results ------ 

Subjects at basellne 
chosen to have similar 
TC and LDL-C levefs, 
afl were dyspWpidemic 

out of 230 Wbjecis 06 
expressed E4 and 171 
6-xpreswdE3 
phenotype or in other 
worda 151 dkf not 
carry E4 allele. 

Those witft dietary 
counseling, who 
expressedapo Ed 
allele, had the largest 
reduction in TC and 
LDL-C. 

For those who were 
treated wfth 
gemffbrozfl. tha same 
reduction In TC and 
CDL-C occwed with 
and without ape E4 
allele. 

Regardless of cooking 
oil used (Palm or Soy) 
pfasmacholandl@id 
profik?s were unaltered 

Palm oil rich in 16~0 and 
l&l whfle Soy rich in 
l&2 fatty acida. 

Canola oil rich in l&l 
tii Sunflower ofl rich 
in 16~2. 

Soth CANSUN and SUN- 
CAN rw reduced 
total chol; but SUN- 
CAN lowwchof > 
than CANSUN. 

N&her oil altered HDC- 

C&Aa increased 
prostacyclin > than 
SUN. 

Thromboxane B-2 
decreased by CAN 
and SUN compared to 
mixed fat diet CAN 

ge-*- 

Comphd to basefine 
soyu-bean diet 
reduced TC, LQL-C. 
TGand HDt. 
signmcantb. 

Gxonut diet increased 
TC. 

Normal Sri Lankan diit is 
27% fat, high 
carbohydrate 

The fat of Sri Lankan 
diet is primarily SFA 
derived from coconut 
dk 

Assessment/comments 

Dii not record SFA or 
cholesterol content at 
baseline or during the 
study, therefore, 
cannot relate specific 
fat witft apa E 
regutatkm. 

Excellent la&oratory 
analysis of apo E and 
possible cliniial 
applications. 

Atl subjjts were healthy 
young men, consuming 
native dii with no 
other risk factors for 
CAD. 

Unlike other studies 
linofek ackf (l&2- 
SUN-PUFA) did not 
dscream HM-C 

Llkeotherstudlas,olalc 
ackl (MUFA) lowered 
Tcwwloutlowenng 
HM-C 

Well deskmad study. 

Wll designed end 
-executedstudy. 
botherstudylhat 
-sftowsreductbnm 

diebwy .SFA reduces 
TC and LM-C. 
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TABLE 2.-LIPIDS AND CARDIOVASCULAR DISEASE: CLINICAL STUDIES (SCIENCE SUMMARY UPDATE)-COWtt.ted 

Mensink 19891 
(ReL 93). 

Mensink 1989t 
(Ref. 94). 

hensink 1990 
(Ref. 95). 

Niettinen 1989 
(Ref. 96). 

Study design 

:linical study of 
effects of specific 
fats on serum lipids 

~andornized, 
controtted. diet run- 
in 17 days, inst 
food. 

ZWcal study of 18 heafthy adun 3s day/test Diets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
effecm of specffic men/women, Dutch diet 17 day 
fats on serum ffpfds 

1. Controf diet high SFA 
and76,8to10 run in on 20%. 38% total fat; 

Xet run-in, controlled years old Cretes. high SFA die 47% cattm. 

:linfcal study of 
effhcl of specfffc 
fats on serum lipids 

iross-over, 
randomized, 
controfled, no wash 
Out. 

:linicaf of effect of 
dielary chofe&erol 
on cholesterol 

bhorl evaluation of 
clInkal results wfth 
dietary tntake, 
randomized diet. 

vatuatton 01 diet by 
dietary records. 

SludY poflulation 

i8 Dutch men and 36 day/test 
women 19-48 diet. 17 day 
years healthy 291 run-in on 
9P. high SFA dis 

4 women 25 men 
averaga age 25 
healthy 8 women 
onoral 
contraceptives. 

3.51 year old 
males. normal, free 
lMn13, random 
selection. 

I week/diet . . . . . 

> 1 week . . . . . . . . . . . 

Method/test/dose Results Assessment/comments 

Control diet: . . . . . . . . . . . . . . . . . . . . 
SFA 19% of energy, 

MUFA 11.5%; PUFA 
4.6%. 

Test dfet _.........._... . . . .._..... 
1. MUFA rich, SFA 

12.9%; MUFA 15.1%; 
PUFA 7.9%. 

2. PUFA rfch SFA 
12.6%; MUFA 10.8%; 
PUFA 12.7% caloric 
intake adjjad to 
maintain energy 
requirements. 

Compared to controf diei 
MUFA enriched diet 
decreased TC and 
U’&G~~F;WV 

endchad diet tn both 
men and women. 

Both test diets had lower 
SFA content than 
control dii. 

Test diets had a mixture 
of MUFA and PUF4 
whiiinthespecnk 
testdietwasemiched. 

Both test diets reduced 
HDL-C 
(PUFA>MUFA) was 
moreinmenthan 
women. 

Results from clinical 
study compared to 
Crete bays diet and 
serumtfpkfs. 

Dutch study: TC 
decreased 0.44 mmol/ 
lonhigh 
carbohydrate diet and 
0.46 mmof/l on olive 
oil diet HDLC fell on 
hiih carbohydrate dfet 
0.19 mmol/l and 
increased on dive ok 
diet (0.03 mmol/l). 

Eplstudyandclinii 
study did not agree on 
effectofoliioifdll 
on serum lf@da 

Diet were kfentfcal. 
variedortfylO%fatty 
add as afther. 

1 . otsfc. cis . , . . . . . . . . . . . . . . . . . . . . . . 
2. ekMc trams or . . . . . . . . . . . . 
8. SFA laurfc and 

palmnlc. 
Compared to oldc acid. 

bans form klcreased 
LDL-C significantly (14 
mg/dl) and deaeased 
HDL-C by 7 rng/dl. 

SFA increased LDL-C 
(19 mg/dl) but HDL-C 
was unchanged. 

Cornplfance determined 
by fatty acid content in 
SerumcE. 

lndhfduals on MUFA diet 
hadmoreolelcacklln 
CEWidthOHOfl 
PUFA had more 
Ii~lncE. 

MUFAemicheddietas 
effectbmorbetterthan 
PUFA enriched diet in 
m- 
cholesterol. Several 
subject had inffuenza 
like symptoms 
concomit&ly wfth 
decreased HDL-C. 

Well deslgned and 
executed study. 

Comparadeto1oyear 
ofd boys In Crete wfth 
adun men/women in 
Holland. 

used pooled Mood 
smples to anafyse 
lipoprotein profile in 
Crete boys. 

Food intake examined 
onlwoconseuluva 
&yS. 

Study tried to compare 
bmanymw 
andcrossstudyde.9tgn 
(ypes. 

Compares apples and 
wanges. 

2. High Garbo 62%; low 
fat 22%; SFA 6.7%. 

3. Cffve oil fat 40.6%, 
SFA 9B%, MUFA 
24% carbo 46%. 

3 Diets . . .._....._.._................ 
Dfatsdtfferfattyacfds 

(10%). 
1 . ofek, cfs ..-................... 
2. elak& tram . . . . . . . . . . . . . . . . 
3. SFA. 12:O. 16~0 . . . . . . . . . ..I 

9.14, uCf Chol; 0.28. uCf 
BSlWterol; 200 mg 
cr203. 

cholesterok 487 mglday 
Fat: 108 g/day . . . . . . . . . . . . . . . . . . 
Wrftual dtet . . . . . . . . . . . . . . . . . . . . . . 

:holesterd absorpUon 
efliciemy reduced by 
obesity. 

bsotption of dietary 
chat increased wfth 
intake. 

bemorefracUonaland 
absolute chol 
i3bSO&ld;themOre 
chol synthesis 
inhibited. 

I mg.kg/day 
chol -decrease 2.2 
mg.kg/day of’chol 
synthesis. 

he higher the synthesis 
of biliary chol the 
lower the absorption of 
dietary chol. 

Vant sterof reduced 
lractfonal chol 
absorption; enhanced 1 
fecal chol elimination. 

Zxcellent well designed 
and executed study, 
well-. 

rrane-FA. cculd 
iweasedskCVDat 
higherlavelsthan 
cunentlyconsumed. 

r-&way4 z w 

lowered HDL-C as 
well. 

he concentration of 
tins-fatty acfd used 
washlghwthan 
current avaflabflii data 
in US &t&t. 

WI desfgned study. 
be aulhors conclude 

that the amount of 
ChOl-~y 
regulate both chol 
synthesisad 
elimtnation fn some 
indMduals more than 
others. 
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TABLE 2.-LIPIDS AND CARDIOVASCULAR DISEASE: CLINICAL STUDIES (SCIENCE SUMMARY UPDATE)-Continued 

MRFIT 
Research 
Group 1990 
(Ref. 101). 

Newt 1969 
(Rcf 102). 

NQ 1991 (Ref. 
1031 

O’Dea 1990 
(Ref 105). 

Studv design 

Zornmunity trial of 
diet and Mestyle 
Intervention on 
swum lids and 
CHD risk. 

tandanized. 
cantrolled. 

ipedal Intervention 
(SO. 

MicaI study of effecl 
01 high 
Garbohydrata diit 
on senim lipids and 
gaflstorfes. 

nstttutional food 
consumed 6 days/ 
weak. 

%nkxl t&l ol effect 
oftypeSofFAson 
serum liis. 

bndomiied. cross- 
over, double bund. 

kMuation of diet by 
dkdf0dOKlS(fOOd 
provided). 

Xi&xl study of 
effect of dietary 
fats on serum fipkts 

XfMrolled . . . . . . . . . . . . . . . . . . . 
Evaluation of diet by 

diet records. 

12,666 CHO high nsk 
men, 35 to 57 
years. 

H) (I 6-22 year) 
-rthvm 
Chilean. 

123. Malay men (6 1) 
andwoman,ege24 
random asslgnd to 
3 test groups. 

10 heal&y men/ 
women, average 
26.2 yr. 

Duration 

10.4 years . . . 

I month/diet 

5 til test diet. 
I5 wk/study . . . . 

5 wk/study run 
in 1 wk. 

Method/test/dose 

il.. ...................................... 

I. Diet low fat, chol........... 
!. smoklnQ ......................... 
I. Drug for hypertension.. 

rw0 diet regiments . . . . . . . . . 
I20 g/day legumes vs 

lsocalorlc no legumes. 

3 diet regiments . . . . . . . . . . . . . . . 
I. Coca-palm-cow . . . . . . . . . . . 
2. Gxo-corn-coco . . . . . . . . . . . 
3. Coconut solid food 

cooked in oils. 

4ery low fat [fat-lean 
meat1 vs added beef 
fat to very low 
fat=6% high fat=20- 
30%. 

Intervention group had 
lower mortality at 10.5 
yrsfmmallcauses 
(-7.75). CZHD 
(- 10.6%) and CVD 
(-6.3%). 

There was a 24% 
reductiin in death due 
to acute MI in special 
intervention (Sl) group. 

Risk factors for CHD 
declined in both 
groups. 

SI group had increase in 
death related to 
respiratory and 
intrathoractc organs 
( + 20.1) and digestive 
system (+36.6%). 

Used blood pressure 

Legume diet compared 
to control diet: 
decrsased LDL-C. 
HDL-C, increased 
biliary cholasterol 
saturation tn 19 out of 
20 subjjtr by at least 
50%. 

Legume consumption 
suggested as a rlslr 
factor for cholesterol 
gallstone. 

Biliary total @ids 
concentration same 
however, PL 
oonwnfratlon down 

bflesaltsup. 
Diet fat was 32% of total 

calades. The ofl 
provided 75% of the 
total fat. 

Coconut oil raised chol 
10%. 

Palm olein and corn oil 
reduced chd (- 19 
and 36%). reduced 
LDL-C ad HDL-C. 

Corn oil reduced TC. 
LOL-C and HDL-C 
more than palm olein. 

comail 
kypOtd@yceridemic. 

Wrthin 1 week on 
mrtreme low fat diet, 
total chol dropped SK, 
LDL-C drqqxd 
agndicantfy and HDL- 
C dropped but not 
signlflcantly TG 
increased significantly 
on low fat diet. 

Beef fat, not beef meat. 
identified as dietary 
risk factor tn raising 
blood chol. 

Beef fat 20 and 30% of 
total calories raised 
blood chofesterol. 

The hlgher the P:S ratio 
the more the HDL falls 
along with LOL-C. 

Diets, not excessively 
low tn SFA nor 
mcreasq m PUFA do 
not generally raise 
HDL-C levels. 

Assessment/comments 

Nell designed and 
executed study. 

i%e more risk factors 
reduced. the greater 
redu&on of CV? r!sk 

&II designed and 
executed study. An 
6% amino acid 
solutton was used to 
stimulaia gallbladder 
contraction; different 
leaumas used have 

of possible active 
components, such as 
saponin. 

Dvar afmplifkxtion to 
(udge an oil solely on 
baais of SFA content. 

No dtataty baseline data 
provided, actual 
intakes, changes in 
body wt, adjustment 
for confounders not 
reported. 

6maW number of 
aub(ects. 

Short run in for diet. 
study results indicate 

(hat it is the fat from 
bad that increases 
sanan cholesterol and 
nol the beef. 
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TABLE 2.-LIPIDS AND CARDIOVASCUIAR DISEASE: CLNCAL STUDIES (SCIENCE SUMMARY UPDATE)-Continued 
- 

Reference 

Ornish 199 
(Ref. 106). 

*  

%I 

Rtfail 199 (Ref. 
111). 

Sorci-Thomas 
1969 (Ref. 
127). 

rxxanen 1990 
(Rel 136). 

Study design Study population 

Xntcal trial of effect 
of diet and lifestyle 
on serum iipids and 
atherosclerosis. 

‘mspectlve 
COllhOlld 

Ii&al study of 
effect of amounts 
of fat in test meal 
on serum Ifptds. 

dethod(s) compared 
to calculated values 

nipc.a, study of effect 
of duet on serum 
Iii. 

lechantsm. dietary 
intervention. 

;linical trial of 
amount and type 01 
dietary fats on 
serum lipids and 
apoprotetns. 

Mary intervention 
apa E phenotype. 

,B high nsk Q-ID, 
free-fiitng men, 5 
women; age 56 
year (expt) 50 year 
@wWol) have 
atherosclerosis. 

Ioronary arteries 
assessed at 
baseline and after 
1 yr. 

6. healthy males. 
23-34 yr non 
smokers 
postprandial effects 

5 adult male African 
green monkeys. 

I10 North Karelian 
(Anland) 30-50 y.o. 
56 men and 54 
women healthy 
lresh blood. 

Duration 

I year __.__ . . . . . . 

3 hour . . . . . . . . . . . . . . . 

war. 5 yr 
form most 
animals 
(male). 

6 wk/diet. and 
12 wkldiet, 
with 5 wkl 
switch back. 

)ret Intervention ___._..._..._.. 
I. Low fat veg diet non- 

smoking stress 
management 
moderate exercise. 

!. Usual Care . . . . . ..__........... 

-ligh fat test meal, 70 
gm fat 560 mg chef. 
1110 calories: 56% fat. 

Test diet . . . . . . . . ..____.____......... 
Xet 1. Low fat, P/S = 1 
Iet 2. Low fat low salt. 

P/S 0.4. 
3aseline diet, hrgh SFA 

hrgh chol. 

I 

I 

I 

I 

I 

I 

. I 

I 

I / 

! Diet Regiments Low 
Chol + high PUFA. 

.ow Chef + Low PUFA... 
ligh Chol + high PUFA.. 
ow Chol + Low PUFA... 
:hol 0.03 or 0.8 mg/kcal 

P/S ratio, 0.3 or 2.2. 

Short term life style 
fntervention (1 year) 
reduced the diameter 
of the stenosis in 
patients with 
atherosclerosis and 
appeared to reduce 
the progression of the 
disease. 

TC, LDL-C reduced, 
HDL-C unchanged, 
TG elevated in 
intervention group. 

Fat Intake reduced to 
6.6% of total calories 
in intervention group 
zmtoto 30% in 

A smgle hih’fat meal 
increased TG and 
VLDL. 

Maximum response to 
test meal at 3 hr 
HDL’s Apo A’s and 
apo B were not aftered 
by fat meal by 6 hr. 

Differences between 
measured directly 
(LRC Method) versus. 

Calculated values by 
Frfedwald equation. 

If patient not fasted, the 
LDL-C concentration 
will be significantfy 
underestimate. 

To minimize postprandiil 
effect on plasma 
liioprotein. a minimum 
of 8 hr fat is required 
for accurate 
measurement of VLDL. 

TC. HDL’s. apo A and B 
can be determined 
adequately using non 
fasting serum. 

Diet high in chol.. 
generally increased 
TC, LDL-C and apo B. 

YfFA enriched diet 
reduced TC, HDL-C 
&xi plasma apo A-l in 
monkeys fed high 
chrxesterd diet by 13. 
26 and 16% 
respectively. 

XfFA also decreased 
rate of A-l production 
in the liver but not in 
the intestine. 

Effect of PUFA on apo 
A-i synthesis was 
tissue specific. 

Pfasma chol correlated 
inversely with apo E 
3/4 isoforms. 

Hrghest plasma chd 
found in apo E4/4. 

Subjects with apo E3/2 
has towest plasma 

Associatfon weaker on 
low fat . low chol diet. 

Greatest reductfon in TC 
m apo E4/4. 

When diet switched 
back, these subjects 
had highest increase 
m TC. 

Results 

chol. 

Nell designed and 
executed study. 

qesults suggest that low 
fat, vegetarian diet 
reduced the profession 
(or regression) of 
atherosclerotic 
pl. ,ue. 

Short time, small number 
subjects. 

hsults should be 
cmsldered when cross 
comparing design and 
resutts from different 
laboratories. 

\ 

I 

, 

I 

I 

i 

I 

[ 

F 

I 

, 

Nell designed and 
executed study. 

inonkeys respond to 
dietary changes tn a 
manner simrlar to 
humans. 

lfetary effect of PUFA 
on synthesis oi CiiD 
protective factor. 

‘UFA reduced the 
synthesis of apo A-l 
and therefore could 
increase CHD risk 

_ (mechanism) 

Excellent study; The apo 
E phenotype may in 
part, determme the 
amount or response to 
dietary fat and chol 
which results in 
alteration of serum 
lipids levels. 

kn ape E allele sum of 7 
or more are greatest 
risk and most 
responsfve to dietary 
lipids (mechanism). 

Assessment/comments 
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TABLE 2.-Llwos ANO CARDIOVASCULAR DISEASE: CLINICAL STUDIES (SCIENCE SUMMARY WDATE)-hntinued 

Reference 

Watdlaw 1990 
(Ref. 144). 

wood 1991 
(Ref. 145) 

Study design 

Mical study of elf& 
OftypesOfdiStWy 
fat on Serum lipids 

Double bknded. 
randomized. cross- 
over 

I : 

t 

Cltnical study of 
effect of diet and 
exercise on serum 
lipids. 

Randomized. 
controlled. 

Evaluation of die1 and 
activity by cl&al 
activity logs. 7 day 
&et records. and 
telephone 
interviews. 

(FR Dot. 91-27169 Filed 
BUING CODE 4160-01-M 

Study population - 

20 men, average 5 
yr normal diet fat 
37-43* calones 

tioderatefy 
overweight 
sedentary men ar 
women (132 eacl 
25 to 49 yr old: 
119men&112 
women complete 
study: non- 
smokers, low 
alcohc4ll 
consumption. 

21 CFR Part 101 

[Docket No. 91N-00971 

RIN OQOS-AD08 

Food Labeling: Health Messages; 
Dietary Upids and Cancer 

AGENCY: Food and Drug Administration, 
HHS. 
ACTION: Proposed rule. .-___---- .__ .--_. 
SUMMARY: The Food and Drug 
Administration (FDA) is proposing to 
authorize health claims on foods and 
food labeling that state that diets low in 
total fat may reduce the risk of some 

-- 

l-26-91: 645 am I 

17 ! I 
Duration 

5 week diet 
phase: 7 wkl 
washout; 
cross-over 
and repeat. 

t year 

Method/test/dose 

liets . . . . 
I Butter-2 wk.. . . . . 
!. Corn-PUFA . .I...... 
3. Sun-MUFA ._._,. 

Yiided Into 3 cohorts 
men 8 44 women in 
each cohort 

I. Control, habiil dii 
L Hypocaloric NCEP ( 
I. Hypccaloric NCEP t 

(+) exercise. 

Results --- 

Both vegetable bil diets 
(PUFA and MUFA) 
reduced c&t 16-21%. 
LOL-C 21-26% and 
TGbylO-21% 
compared to butter 
&et. 

Serum chol falls within 1 
wk on vegetable oil 
diets. 

Dietary chol raised from 
190 to 500 @day 
while on vqetabla oil 
diet did not change 
serum TC. LDL-C. 
HDL-C or TG. 

High Concentration 01 
PUFA may have 
p hSW”SiWlOQ~al 
effects on fovmdng 
HDL-C. however, diets 
oontaimng 35% of 
calories from fat and 
P-S ratio < 1.5 are 
not likely to lower HDL 
significantly. 

Both NCEP groups 
reduced body fat 
signiftcantty and BP. 

In men: Diit (+) 
exercise Increased 
HDL. wile decreasing 
TG. ape El HDL 
increased *nrRantly 
(13%) in men who 
exerctsed over diet 
alone. 

In women: Diet alone 8 
(+) exercise 
slgndlcantly reduced 
BP, TC. ape B 
compared to controls. 

Women an diit alone 
group, had significantly 
lower HDL-2 and apo 
A-l compared to 
control. 

Addition of exercise 
decreased the 
reduction of HDL-2 by 
low fat diet. 

Assessmen*/comments - 

Well designed and 
executed study. 

4ppficable to men who 
consume high SFA 
diet (dii not include 
women). 

Zonsumptlon of low fat 
duet reduced serum 
lip& levels in young 
healthy men who had 
previously consumed 
high fat diet. 

%rthermore the authors 
suggest some risk may 
be involved as reduce 
SFA in diet. especially 
substitute PUFA for 
MUFA. 

iNell designed and well 
executed study. 

%ggests multifactoriil 
approach for redubbon 
CVD. 

Exercise is important in 
increasing level HOL. 

3iet is important in 
reducbon of TC 3rd 
LDL-C. 

types of cancer, particularly colon, 
breast, and prostate, in the general 
population. The agency reviewed this 
topic under the provisions of the 
Nutrition Labeling and Education Act of 
1990. The agency’s conclusion is based 
on its review of the publicly available 
scientific literature. The strength and 
consistency of the scientific data 
supports such claims. Under this 
proposal. it also may not imply any 
particular degree of risk reduction. The 
proposed rule requires that to bear such 
a claim. the food or food product must 
meet the criteria proposed in 0 101.62 for 
a “low fat” claim. FDA is proposing to 
permit foods that qualify to use a 
combined cancer-cardiovascular disease 
label statement and is requesting 
comments addressing scientific and 

compliance issues that may arise from 
the use of such combined health claims. 

DATES: Written comments by February 
25.1992. The agency is proposing that 
any final rule that may issue basea on 
this proposal become effective 6 months 
following its publication in accordance 
with requirements of the Nutrition 
Labeling and Education Act of 1990. 

ADDRESSES: Written comments to the 
Dockets Management Branch (HFA- 
305). Food and Drug Administration, rm. 
l-23, 12420 Parklawn Dr., Rockville. MD 
20857. 

FOR FURTHER INFORMATION CONTACT: 
He-Chong C. Lee, Center for Food Safety 
and Applied Nutrition (HFF-265). Food 
and Drug Administration, 200 C St. SW 
Washington, DC 20204.202~85-0~~;~ 


